On the Reachability Problem in Cryptographic Protocols by Amadio, Roberto M. & Lugiez, Denis
On the Reachability Problem in Cryptographic
Protocols
Roberto M. Amadio, Denis Lugiez
To cite this version:
Roberto M. Amadio, Denis Lugiez. On the Reachability Problem in Cryptographic Protocols.
[Research Report] RR-3915, INRIA. 2000, pp.33. <inria-00072738>
HAL Id: inria-00072738
https://hal.inria.fr/inria-00072738
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
IS
SN
 0
24
9-
63
99
 
 
 
 
 
 
 
IS
RN
 IN
RI
A/
RR
--3
91
5-
-F
R+
EN
G
ap por t  

de  r ech er ch e 
THÈME 1
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
On the reachability problem in cryptographic
protocols
Roberto M. Amadio Denis Lugiez
N° 3915
Mars 2000
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)
Téléphone : 04 92 38 77 77 - International : +33 4 92 38 77 77 — Fax : 04 92 38 77 65 - International : +33 4 92 38 77 65
 
		ﬀﬁﬂﬃ  !	"#$%ﬀ&	ﬁ'	ﬀ(%ﬀ#!ﬀ)ﬂ*
+-,/.103245,7698:;=<?>@A, B0DCE@AFGHEI/@J03K
LNMPOQSRSTVUXWYZ[R\^]`_$RﬂabZ[c`ZdaeOQSRZ
fgehjidRﬂabkﬁlmkon(p`q
W\jrPrhDgmas`RtgeRuvMwRgeuvMPRyx?z{^|PT~}U k\jgvZjD^tU{^{rP\^^RZ
%Łw^^
R1Zma[]Ps`ca[MPR^Rg[u\ja[h^xVhjwZ[RuﬂgeRuc\^xPs(\j]`aeMwRx3a[uﬂadcVrwg[hDrRgmaeR~Z/h^g%uﬂgec3rwa[h^Dge\^rwMwu
rPg[h^a[h`uﬂhDZVMwuvMg[RchDxZ[cQSQRa[geu#Z[MP\^g[R~sDRc`Z #LNMwR#DRge¡?u\aehDxou\jx¢R#geRsw]PuﬂR~saehuvMwRuv
MPRﬂa[MPRg$\£uRg[ae\jx¤rP\jgv\jRrwgeh^^gv\jQ¥MPuvM¦QSh`s`RZSa[MPRrwgehja[h`uh^\jxs=aeMwRZ[rR~uﬂu\ja[h^x¦u\^x
geR\DuvM§\^xRg[geh^xPRh^]ZZmae\ja[RNMwRx3a[Rge\Dua[xw(a[Ma[MwRRx3geh^xwQSRx3a~ qZ[Z[]wQSxPxw¡aeRrwgexuﬂrP\jZ¨
!R$rPg[R~ZmRxDa#\Z[QrPRﬁs`RuZ[h^x=rPg[h`uﬂR~s`]wgeR#h^gaeMwRgeR\DuvMP\j¢P¡adcrwgeh^¢wRQ¥MPuvM7Z§¢P\^Z[Rs=h^x=\
©
Z[c3Q§¢hDujª`geRsw]PuaehDxZ[c`ZdaeRQﬁ 
«¬3­/®e¯)°
±^'²
gecr`a[hD^gv\jrwMPurwgehja[h`uh^Z¨^Rg[u\a[h^x"¨Z[cQ)¢?h^u(uh^QSrw]`av\a[h^x" 
³"´~µ%¶v·¸¹´5º»J¼½/º»A¾¿¶e¸À?ÁdÂÃÄAÁEÅﬂÁ%ÆÇvÃÈ5ÉmÊNÇvÃÈËÌdÍÁmÎ%ÁdÃwÅDÏ Ð¹Â[ÑmÒvÄÓÊNÇÃËÌdÍÁ"ÔÕÖ×VØJÙÛÚ%ÜÝ5Þàßﬂáâ»J·5µ"ãºäæåæºv¸AØÙÛ·~»Aåæµßç`Ø
è
ávéﬂêá~ß^×t¶v»A¼Aµmåæäæäæµß~ç»¹¶vë5ìdµí/µÓØïî¶våæäð?ñe¶vî¶vò~åæº5ß äæ·5óåæµdôvõvöìdîåí ·5ë~å ÷Øïî»J¼[í ø»dí³ù´5µEú»J¼A¸¶v·~¸A´5º»%åæ¼%¶!îµdî!ûjµd»/ºvø?üýdÃËÒvÂ
ÆÐàÆþ?ß5ü¶vë~òVåæ¼ ¶v»¸¹å ¶väæä b¼¹·  jº»J¸Aµdòtû¸A´5µE½Ûº»J¾åæë5óó»Jº· ÙEÚ"çÜ¶vë5ò¸A´5µ1Ü"ÚÜ`³	 5»Jº
JµmìÓ¸×EÜÕ?í
 	 ﬂ
	ﬀﬁﬃ d)¿!*"*ﬂﬁ
	)* ﬂ* 	%ﬀt%ﬀ#¿ﬀ§ﬂ*
¿	%#-ﬀ&	*
    hD]PZYﬂa[]s`hDxPZ§\^Ygeu\ja[h^x s`Rrwgeh^rwgeYa[Y~Z)s`RﬁZmY~uﬂ]wgea[Y$RasÛª \j]wa[MwRxDaeu¡aeYsP\jxPZ
RZrwg[h^a[h`uﬂhDR~Z(uﬂgec3rwa[h^Dge\^rwMw3]wRZuﬂRﬂZmcQSYﬂaeg[3]wR^ "\^Yg[u\ja[h^xuﬂh^xZmZdaeRﬀﬁZª \^ZeZm]Pg[Rgﬁ3]wR
uRg[ae\^xPZ§rwgeh^Dge\^QQSR~ZrP\^ge\^ORZﬂ3]wNQh`s`YZ[Rx3a#Rrwgehja[h`uh^R$Rﬂa#\oZ[r?Yuﬂu\a[h^x7xwRrR]w^RxDa
r\^Z-\DuuﬂY~s`Rg]wx Yﬂav\a$Rg[geh^xwYaeh^]`aRx¦x3aeRgv\j^ZeZ[\^xDa-\5DRuAª Rxg[hDxwxwRQSRxDa~ ﬃx Zm]Prwrh3Z[\^x3a
RZ-rwg[xPurP\^]`_ PxPZ¨Nxwh^]PZ-rwg[Y~ZmRx3a[h^xZS]wxwRZ[QSrwRrwgeh`uﬂYsw]wg[Rs`RswYuﬂZ[hDx¤r?h^]Pg#RrPg[hD¢wOQSR
sùª \DuuﬂR~Z[Z[¢wa[Y 3]wÛRZma¢P\^Z[YRtZ[]wg]wxZ[cZma[OQSR(swRtg[Y~s`]PuaehDxZ[cQ)¢?h^!3]wRD 
" ° ~ ® $#   fgehjaehuh^RZNuﬂgecr`a[hD^gv\jrwMP!3]wR~Z¨3^Yg[u\ja[h^xù¨`u\juﬂ]wùZ[cQ)¢?h^!3]wRD 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
{
, -
)%	ﬀ $1ﬂﬀ§
² gecr`a[hD^gv\jrwMPu$rwg[h^a[h`uﬂhDZSZ[RRQ ^hh`s=u\jxPs`sw\ja[RZhDgh^geQS\^^Rg[u\ja[h^x=\^xPs¤ZmR^Rgv\j!gv\jQSR.
!h^ge`ZMP\5DR)¢?RRxorwgeh^r?hDZ[Rsh^gVQS\^xwr?hDZeZm¢wRh^geQ#\j\jxs\j]wa[h^Q#\jae\j¢PR\jxP\^c`Z[RZ VlÓxa[MwR~ZmR
\^rwrwgehD\DuvMwRZ§\ © rRgmR~uaªRxPuﬂgecr`a[h^x¤Z[uvMPRQSR$ZS\^ZeZm]wQSR~s0/$RxPuﬂgecr`a[h^x ZS\jx7xidR~uaeDR$]wxua[h^x
\^xPsoa[MwR#hDxwcN\5cﬁa[hs`R~uﬂgec3rwa)\jxRxPug[cr`aeRsQSRZeZ[\^^RZta[hxwhyaeMwR-DRca[M£MwuvM¡aN\^Z
RxPuﬂgecr`a[R~sÛ 
nxwRu\DZ[Zùhj`\jrwrwgehD\DuvMwRZ?x^h^^R~Z/Zdav\a[R1Rﬂ_`rwh^gv\a[h^x]PZ[xwQSh`s`R.ÓuvMwRuvxw!a[R~uvMwxwD]PRZ21 ùh|#3¨
²4 k|#5¨Ekkp`|6(7à  "h¿R81 ùh|#397¹¨1p`uvMPxwRs`Rg:1 p`uvM|3;7\jxPs£Z[RDRgv\jh^a[MwRgeZMP\5^R-]ZmR~s ² p`f a[h
Z[r?Ruﬂc-\j]wa[MwRxDaeu\aehDx$rwgehjaehuh^Z¨\jx\jcZ[xwaeMwRQ a[Ma[MPR=<?>VW QSh`s`R.ÓuvMwRuvxwtaeh3hDA ¿nbaeMwRg
Zmae\ja[RNRﬂ_`rwh^gv\aehDx§\^rwrwgehD\^uvMPRZE\jgeR¿¢\^Z[Rs§h^xShD^u!rwg[hD^gv\jQSQSxPa[R~uvMwxw3]wRZ1ækﬁR\D|)@'7à ELNMwRQ#\jx
¢?RxPRﬂwah^wa[MwR~ZmR\^rwrwgehD\^uvMPRZ%ZaeMwRg\j]`aeh^Q#\aehDx§\^xPs)RﬃA-u\^uctx]wxPuh^Rg[xwZ[]w¢`aeRN¢w]PDZEx§rwgeh).
aeh`uﬂh^ZCB
(D+"DﬁE
"h¿RDª Z © Q#\jxF.àxG.AaeMwR.àQSswswRDª%\a[ae\Duvh^xaeMwR  RRs`M\jQH.ÓpwuvMwg[hR~s`RgZ[cQQSRa[geu#DRc
rPg[h^a[h`uﬂhDJIﬂ LKZm]\jcD¨¿aeMwRZ[RﬁQSRﬂa[MPhsPZ#Q#\j^RZ[QSrwc3xw£Mcrh^a[MwR~ZmR~Z#h^x7a[MPR¢RMP\5hD]wg#hjVa[MwR
Rx3geh^xwQSRx3aMwuvM\jgeR(]PZmR~sa[h#¢?h^]wxsa[MwR)Zmae\ja[RZ[rP\^uR\jxPsaeM3]Zb\jh h^ga[MwR)\^rwrwu\aehDxh^
aege\Ds`a[h^xP\^M
N!O*!'!
QShswRﬁ.àuvMwR~uvxw§a[R~uvMwxw3]wRZ 
q ZmR~uﬂhDxPs=u\DZ[Z)hj\^rwrwgehD\^uvMPRZtgeRR~Z)hDx=DRxwRge\^.àrw]wgerh3ZmR#rPg[hhjb\DZ[Z[Zdav\jx3a)aeh3hDZ £fE\j]wZmhDx
1 fE\j]P|6(7w]PZ[RZExPs`]Puﬂa[h^xh^x§a[gv\^uRZ%a[hVh^geQ#\jctrPg[hDR¿rwgehjaeh`uﬂh^`uh^geg[R~ua[xPRZeZ"]PZ[xw(ldZ[\^¢RR^ QP¿hD).
x\jxwhR1 P!hD|#397ù]PZmR~ZN\Zmae\ja[Rﬃ.¹¢P\DZmR~s-\jx\jcZ[Z¿h^ùa[MPRVrPg[h^a[h`uﬂhDZ¨rwg[hxw)x\jge\^xDaNrwgeh^r?Rg[a[RZ¨Da[M
aeMwR(rwgeh3h^JZNZm]w¢ZmRD]PRx3a[c#QSRuvMP\^xwﬁSRsx
²
h ? Eqb¡aeMwh^]P^Ma[MwR~ZmRt\jrPrwg[h3\^uvMwR~Z¿\^g[RVxwh^a\^]`a[hDQ#\a[uj¨
geRuRx3a!h^geTBJZ[RRD¨
9D+"D
¨Q1

R|^|;7UIZ[]w^DRZmaeZ!aeMP\a(uﬂRg[ae\^x\^]`a[MwRx3a[u\aehDxrwgehja[h`uh^Zu\^x¢RQSh`s.
RRsxﬁswRuﬂsw\^¢wR(gv\jDQSRx3aeZ!hjPgvZda.¹hDgeswRg!hD^uj 
q7QSh^geR1geRuﬂRx3a"a[geRxsMP\DZ"¢?RRxa[MPR¿]PZ[R!hjPxP\^QSR.àrP\^ZeZmxwrPg[h`uﬂR~Z[Z%u\^u]wDh^gZma[]Pswc3xwVuﬂgec3rwa[h).
Dge\^rwMwu\j]wa[MwRxDaeu\aehDxrwgehja[h`uh^Z "qb¢P\^sw\^xPs
V hDges`hDxMP\5DRrwgeRZ[Rx3a[R~s(a[MwR
*W
.Óu\^u]w]ZX1 qYV(|697¹¨
\^xoR_a[RxZmh^xhj¿a[MwR[Z\.Óu\^u]w]Z(¡aeMug[cr`aeh^Dge\^rwMwurwgeQSa[^R~Z #fgexuﬂrP\jZ(hj\rwg[h^a[h`uﬂhD\jgeR
R_`rwg[R~Z[Z[Rs=x¦\ Z\.àu\juﬂ]w]PZ].¹^Rxwhjav\a[h^x"¨1MwRg[R~\^Z§a[MwR\jamae\Duv^Rg§Z#geRrwgeRZ[Rx3a[R~s£QrPuﬂa[c=¢c
aeMwRrwg[h`uRZeZVu\juﬂ]w]PZxwhjaehDxh^
©
Rxgeh^xwQSRxDa~ª )p`Ruﬂ]Pg[adcﬁrwg[hDrRgmaeR~Z(\jgeR)QSh`s`RR~sxaeRgeQ#Zh^
uh^x3a[R_a[]P\^ÛR 3]w5\^RxPuﬂR~Z¨xuﬂh^x3aege\DZda!a[hSaeMwRtrwgeRhD]PZN\jrwrPg[h3\^uvMwR~Z 
lÓxﬁaeMwZrP\jr?Rg~¨w!R(h^h a[MwRu\DZ[Z[u\jù\^rwrwgehD\DuvM$hj2>h^R\^xPsR^1\jh_1 >^=5D{'7"MPRgeR\j"uﬂhDQ`.
Q§]wxwu\ja[h^xPZN\jgeRVQR~s`\a[R~s$¢c$\^xMPhDZma[R(Rxg[hDxwQSRx3aN\^xPs¿Rh^geQ)]w\aeRVa[MwR(^Rg[u\a[h^x$ae\DZm
\DZ(\geR\DuvMP\j¢P¡adcﬁrwgeh^¢PRQ LNMwZ(ZVaeMwRSrwg[hD¢wRQ hjNs`RﬂaeRgeQSxwxwﬁ!\ﬁuﬂRgmav\jxaBïxw¡aeR9IVrP\^ge\^R
rPg[hD^gv\jQyMwuvM#QSh`s`RZaeMwRrwgehjaeh`uﬂh^\jxPsSaeMwRbZ[rR~uﬂu\ja[h^x-u\jx#geR\^uvM#\^x#Rgeg[hDxwRhD]PZZmae\aeRMwR
x3a[Rge\Dua[xw¡aeMa[MwRtRx3g[hDxwQSRx3a 
lÓx£rwgeRh^]PZ(!h^geb1 qbf|D|'7à¨%!RSMP\5^R-\^geR\Ds`ch^¢ZmRg[DRsa[MP\ja§ZmR^Rge\^EZ[Rug[R~uﬂc\^xPs\j]`aeMwRx3ae.
u\aehDxrwgeh^r?Rg[a[RZVu\^x¢?RR_`rwg[R~Z[Z[Rsxoa[MwZge\^QSR!h^geﬁ\^xPsaeMP\a(aeMwRSg[R~\^uvMP\^¢wadcrwgeh^¢PRQ Z
swRuﬂsw\^¢wRV\^ZeZm]PQxwtxw¡aeRbrwgexPuﬂrP\jZ!\jxPs#¢?h^]PxPswZ¿h^xSa[MPRVZ[h^g[aeZ1hjÛa[MPRbQSRZeZ[\^^R~Z1Z[c3x3aeMwRZ[ﬁSRsS¢c
aeMwRtRxg[hDxwQSRx3a 
LNMP\ja!h^ge!\DZth^geQ)]P\ja[Rs x¤\xP\^QRﬃ.¹r\^ZeZmxwﬁh^geQ#\jZ[Q¥\jx£a[ha[MwR
*W
.Óu\juﬂ]P]PZ 

R
hD]wxPs§¡a1swA-uﬂ]P¡aaehVhD¢`ae\^xSZma[geh^xwDRgEs`Rusw\^¢wadcgeRZ[]w¡avZExaeMP\aEgv\jQSR!h^get\jxPs)h^gEaeMwZg[R~\^Z[h^x
!RQShDRx a[MwZrP\jr?Rga[h¤\
©
PgeZma].àh^gvs`RgªhDg[Q#\^cS\ja[h^x MwRg[R
©
QSRZeZ[\^^R~Zª!\jgeRQShswRR~s \^Z
Dg[hD]wxPs)a[Rg[Q#Zh^ù\(^^RxPgvZma].àh^gvs`RgZ[DxP\ae]wgeR^ pae\jxsw\jgvs§a[hh^ZEh^g!ZmcQ§¢hDuuﬂhDQrP]`ae\ja[h^x#Zm]uvM
\DZZmcx3ae\DuaeuV]wxwu\a[h^xﬁ\jxs-aeg[RR\j]`aeh^Q#\av\§\^g[RVa[MPRx\5\j\^¢wRD 
Ü%Ü ë'dPáâ
è
ê
@  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
 R§Z[Mwh^]Psﬁr?h^x3abh^]`aba[MP\jaba[MPZ\jrwrwgehD\DuvMZxPhjaxPRt  <whDgbxPZdav\jxPuR^¨¡aVZa[MwRhDxwRthDh¿R~s
¢cb]wQS\Sx 1 b]w|^|'7%MwRgeRt\swRuﬂsw\^¢wadc$geRZ[]w¡ahDgNa[MwR(aeMwRtgeR\^uvM\j¢wadc#rwgeh^¢wRQZu\^QSR~s
BJ¿Rb/QRx3a[h^x#x$ZmR~uaehDxtZ[h^QSRa[R~uvMwxwu\^?s`/RgeRxPuRZI LNMwRrwgehhjùh^?aeMwZ1geRZ[]wa¿Z¿\Dua[]\jc
rPg[R~ZmRxDaeRsx]wQ#\wª ZQ#\^Zma[Rgª Z(aeMwRZ[Z¨E¡ag[]PxPZthDg)\j¢?h^]`aH@3}rP\^^R~Z\jxPsa§Z 3]wa[R$x^hDDRsÛ 
n]PgNJ\j]wgeRVa[h]wc]wxPs`RgeZmae\^xPs$a[MwZgeRZ[]w¡aQSh^a[5\ja[R~s$hD]wg 3]wRZmaNh^g\#Z[QSrwRg\^rwrwgehD\^uvM" 
LNMwRﬁuﬂhDx3a[ge¢w]wa[h^x h^a[MwZrP\jr?RgZ)a[horwgeRZ[Rx3a\os`geRuﬂa¨1Z[R.Óuﬂh^x3av\jxwRsÛ¨\^xPs£MwhDrR]wc£.
]wQSxP\aexwﬁrwgehhj!hjs`Rusw\^¢wadch^g(aeMwR#geR\^uvM\j¢wadcrwgeh^¢wRQ h^gVPxwa[R-rPg[xPuﬂrP\^Z Ba[MPh^]`a
\DZ[Z[]wQSxw¢hD]wxPswZ)h^xaeMwRZ[h^g[aeZth^Na[MwR-QSR~Z[Ze\jDRZZ[cxDaeMwRZ[cSRs¢coa[MwRRxgeh^xwQSRxDaI nxa[MPZ
aeh^rwuj¨%a[MPRgeR-Z§\jxQrPg[R~Z[Z[DR-\jQSh^]PxDah^¿hDg[x£rwgeh^Dg[R~Z[Z(MwuvMZ§u\^g[geR~sh^x£\a§\Du\Ds`RQSu
\^xPsoxPsw]PZdaeg[\jgeRZ[R\^geuvMoxZdae¡ae]`a[h^xPZ Rg[RD¨"!R#ZmMwhD]wsQSRx3aehDx\jatR~\^ZmaVaeMwR#h^xPR¢c P¿hDg[R~\jR
1 P!h^gv^97wMwhVrw]wgvZ[]wRZEZ[QS\^g^hD\^Z\jxs)a[MMwh^Qya[MwR!PgvZda\^]`a[MwhDgEMP\^ZMP\Ds§Z[RDRgv\j3x3a[Rg[R~ZdaexP
swZeuﬂ]PZeZ[hDxPZN\aa[MPRtR\jgec-Zdav\j^R~Z!hjEh^]wggeRZ[R\^geuvMù 
 
ﬀ
lÓxSaeMwZ1Z[RuaehDxù¨3¿Rx3a[geh`s`]PuﬂRhD]wgQSh`s`R¹¨3¿RR_`rw\^x#MPh¤Z[rR~uﬂu\ja[h^xPZ¿\jgeRRﬂ_`rwgeRZeZmR~sÛ¨^\^xPsS¿R
Zmae\ja[RVa[MPRtg[R~\^uvMP\^¢wadc#rwg[hD¢wRQﬁ 

Ruh^xPZ[swRgNa[Rg[Q#ZNhDRg\jxxwPxwa[RZ[DxP\ae]wg[R#/
ﬁﬀﬃﬂ
! 
#"%$'&
ﬁ(*),+.-0/1+2/430)
 65
LNM]PZ!R1MP\5DR¿\^x)x`Pxwa[RZ[RﬂaEhjuh^xPZmae\^xDavZ%\^xPstad!hV¢wx\jgec]PxPuaehDxPZ( hDgRxPuﬂh`s`xwV\jxPs7-0/1+2/43
hDgtrP\jgexw 

R-Z[Rﬂa48:9<;=>ﬁﬀ
ﬂ
+
52525
+?ﬀ

 
&
.(
)
+@-A/1+2/	3
)
 
 

R#]PZ[RSa[MwRShDhxPxwh^ae\ja[h^x /
B
+ACD+
5@525
h^g BïaeRgeQ[I1\jge\^¢wRZ@E#Fyh^gN\)Z[RﬂaNhjù\jge\j¢wRZ@EHGJI<8KF6;h^g¿a[MPRVuh^R~ua[h^x$hjÛPxwa[Ra[Rg[Q#Z
hDRgL
&
FE#M+?MONP+
525@5
h^g!a[Rg[Q#Z!x7GJI<8PF;QESRMEhDgN^Ruﬂa[hDgeZ¿hjùaeRgeQ#Z2ET MAU
BWV
hDg!a[MwRtZ[]w¢PZma[a[]`aehDxh^SM
hDg
B
 

Rs`RxPhja[Rta[MYX[Z%\H8PM?;a[MPRt5\^g[\j¢PR~Z¿h`uuﬂ]wgeg[xwxaeMwR(a[Rg[Q]Mv 
^
Ł 
¬
Ł[_"±
"y¬
~Ła`
¬

lÓxhD]wgQh`s`Rxwh^PQSRZeZ[\^^R~ZÛ¿R1h^hL1 fE\j]P|D|`¨9P>

f|D|'7à LNM]PZ"¿R
swZma[xw^]PZ[M¢?Rﬂad!RRxﬁ¢P\^Z[uVxP\^QSRZOBJ\^^RxDa~ª ZNx\jQSRZ¨`xwh^xuﬂRZ¨`^Rc`Z¨
525@5
IN\jxPsﬁuh^QSrh3ZmR~s$QSR~Z[Ze\jDRZ 
LNMPRSZ[Rﬂa(hj!xP\jQSR~Zcb ZtswRﬂPxwR~so\DZdﬁﬀ
ﬂ

 
#"%$
\^xPsaeMwR#ZmRaﬃe ZtswRﬂPxwR~so\DZa[MwRSR\^ZmatZmRaVaeMP\a
uh^x3ae\^xZfb\jxsZ[]PuvMa[MP\ja(/
Mhgie \^xPsjMONkg'b l (68PM+QMON:;mgie
M+QMONJgje l -nM+?MONo3pgje
5
lÓx#\tZ[QS\^g!\5cD¨j!Rs`RﬂPxPRNa[MwRbZ[RﬂabY8:qr;\^ZEaeMwRxP¡ae\^Z[R 3]wRxuﬂRsﬁﬀ
ﬂ

 
ut!v
\^xPs§a[MwRbZ[Rﬂahew8:qr;
\DZ(a[MPR#R~\^Zma)ZmRaa[MP\ja)uﬂhDxDav\jxPZ=bY8:qr;\^xPsZm]uvMoaeMP\aRBI1(68:M+?MON:;*gew8:qr;b=M*gxew8nqy;\jxs
MONJg'bY8:qr;e¨P\jxsTBJI1-nM+?MONz3{g|ew8:qr;<M+?MONkgiew8nqy;[ 
}

°

¬

¬

fg[h`uRZeZmR~Z!\^g[Rts`RPxwR~s\DZ!h^hZ(/
~ 6W2\\ M
5
~ Ł
B
5
~
B
~%~,~1Nu 
B
ML~
@.
s(8
B
+?M?;<MONf~
@.
'-
B
+ACW3mMc~aT MMON
V
~{+?~1N
5
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
}
     
	  
	ﬀﬁﬂﬃ "! #%$
 &ﬃ  &(') 
	ﬃ

  +* ,ﬁ'.-/
	

0"!1#324 657 
 89  8:';
	<  +  +* =4>?A@B,ﬁ'.-/C	<  EDGF<
 H   H IJ1'LK0NMPOQ
	ﬃ  +  +* ,ﬁ'.-/
	  1!R1#%$
 6SUTV  6S(WﬁXIQYE ')  KZYE   [MPO\]	ﬃ  R^ +* ,ﬁ'.-/
	  1!R  #E_` #a$
 6SBbB  6S(WﬁXIdce')gf.hRK
ce  h[MPOi
	    +* ,ﬁ')  ,ﬁfj-/
	  +k"!R  #a$
 l@Um +* RK0n-/@oV)pQ	ﬃ  R  @	<  1"! #%$
 l;pﬁm +* RK0

-/@oVqp\	

+  qp\	<

1"!rKG

V

#ﬀ$
<%^]Pg[RST/WRs`]Puﬂa[h^xh^xuﬂhDx`PD]wge\ja[h^xPZ
fg[h`uﬂR~Z[Z[RZ¨%Z[h^QSRa[QR~Zu\^RsrPg[xPuﬂrP\^Z¨swRZeuﬂge¢?RSa[MwR¢RMP\5hD]wgthjNaeMwR$\jDRx3aeZrP\jg[a[uﬂrP\aexP
aeha[MwRrwg[h^a[h`uﬂhDA  LNMwRx`h^geQ#\jx3a[Rg[rwgeRﬂav\aehDx¤ZSaeMwRh^hxw/rZ#a[MPRrwgehuRZeZSMwuvM Z
aeRgeQSxP\ja[R~sx\ZmhD]wxPsoZdav\a[RHEp2\\#ZVaeMwR§rPg[h`uﬂR~Z[ZMwuvMoZa[Rg[QSxP\aeRsx\jxRg[geh^xPRh^]ZbZmae\aeRE
 M
5
~ R\j]P\aeRZhM\^xPsSM%Z!\tQSRZeZ[\^^R^¨DZmRxPswZ¿¡aaehaeMwRbRx3g[hDxwQSRx3a1\jxsS¢R~uﬂh^QSR~Zh~ Bh^a[MwRg[Z[R
aVa[RgeQSx\a[R~Z IESŁ
B
5
~ g[R~uﬂRDRZb\QSRZeZ[\^^RMg[hDQ aeMwRRxgeh^xwQSRxDaV\jxPs¢R~uﬂh^QSR~ZT MAU
BWV
~'E
B
~
ug[R~\aeRZ\geRZ[MxP\^QRLﬀ \^xPs¢?Ruh^QSRZLT ﬀsU
BaV
~'E~,~1N3ZaeMwR!\DZmcxPuvMPg[hDxwh^]PZ"rP\jgv\jRuﬂh^QSr?hDZ[¡aehDx
h^p~\^xPsr~1N:Em 2
B
M{~R\j]P\aeRZsMb\^xPs{MZt\QSRZeZ[\^^R)¢?Ruh^QSRZ6T MAU
BWV
~ BhjaeMwRgeZmR¡a
aeRgeQSxP\ja[R~Z IE
@.
ﬃ(68
B
+QM?;4MONd~R\j]P\aeRZ1MON\^xPsLMONEZ\QSRZeZ[\^^Rhj¿a[MwR-Z[MP\jr?R6(68:MON NP+QM?;
a¢?RuﬂhDQSRZT MON NzU
BaV
~ BJhja[MPRgeZ[RS¡aaeRgeQSxP\ja[R~Z IE
..
'-
B
+ACW31MLd~R5\^]\a[R~Z1M\^xPs¡=MZt\
QSR~Z[Ze\jDRhjÛaeMwRVZ[MP\^rR'-nM
N
+QM
N N
3a!¢?Ruh^QSRZﬃT M
N
U
B
+?M
N N
UﬁC
V
~S¨&BJhjaeMwRgeZ[Rba!a[RgeQSx\a[R~Z IEJT MM
N
V
~{+Q~
N
R\j]P\aeRZMt\^xPs MON \jxs£¡¢?hjaeM7\^g[R-QSR~Z[Ze\jDRZ(aeMwRx7¡a¢R~uﬂh^QSR~Zd~ 4MLs MON \jxPs~1N14Mt>MON
BJhjaeMwRgeZ[R(¡aaeRgeQSxP\ja[R~Z Iﬂ 

Rs`RxwhjaeRt¡aeMvuXd8:~;a[MPRZmRaNh^\^g[\j¢wRZ!h`uu]wgeg[xw§g[RRtxj~S 
w
°
_Rx<` ùŁ`ﬃy
°
_
ùRﬂa~ ¢?Rﬁ\rwgeh`uﬂR~Z[Z§\jxPsG¢?R\ZmRah^br?hDZeZm¢wchDrRx aeRgeQSZ 

RﬁswRﬂPxwR
zo{}|ﬁ~
8P~;\jxs
zﬁ{|ﬁ~
8nG1;%\DZaeMwRZ[Rﬂa!hjÛxP\jQSR~Za[M\a¿h`uuﬂ]wg¿x~ \^xPs6G¨Dg[R~Zmr?Ruﬂa[^Rc^ Eq
ﬃﬀ)	ﬂ 
ﬀ)
M
"
F	)$ﬀ)0
ZS\aeg[rwRy8P~{+A9+QG1;VMPRgeRTBI~ Z\ouﬂhDZ[Rs£rPg[h`uﬂR~Z[Z¨YBI9g]¨ BJIGZ
\xwhDxF.àRQSr`adcPxwa[RZ[]w¢PZ[Rﬂa#h^se ¨¿\^xPs BFI
zo{}|ﬁ~
8P~;
&
zo{}|ﬁ~
8nG*;bY8:9<;[ ~ g[Rrwg[R~ZmRx3aeZ§a[MwR
rPg[xPuﬂrP\^Zª"¢?RMP\5h^]wg~¨<9 Z\uh^]wx3aeRg)]ZmR~sa[ho^RxPRgv\a[R-g[R~ZmM x\jQSRZ¨\jxPs G Zmae\^xPswZ)h^g§a[MwR
xwhRsw^RVhja[MwRtRx3g[hDxwQSRx3a 

R\^ZeZm]PQRﬃG xwh^xF.àRQSr`adc$a[h#\5^hDs-a[MwRtr\jgv\^s`h5_`u\j/Z[¡ae]P\aehDx
MPRgeR(\^xxwrw]wabu\jxPxwhja¢?R(Pg[R~s¢R~u\j]ZmRVa[MPRt3xPhR~s`^RVhj%a[MwRtRx3g[hDxwQSRx3aZNRQSr`adc^ 
¬
±%jﬃy
°
_
lÓxPD]wgeRTD¨ù¿RSs`RPxwR-\g[R~s`]PuaehDxgeR\aehDxh^x!R.¹h^geQSRsuh^x`^]wgv\aehDxPZ )lÓx
aeMwRZ[Rge]wR~Z¨^¿R\jN\5cZgeRs`]uﬂR!a[MwRRﬂïaeQShDZmarwg[h`uRZeZE¡aeM§aeMwRrwgehZ[hbaeMP\ar\jgv\jRwuﬂh^QSr?hDZ[¡aehDx
Z\^ZeZmh`uﬂ\aeDR1\jxsuﬂhDQQ§]`ae\ja[^RD kﬁhDg[Rh^Rg~¨!Rav\jDRa[MPR¿¢?Rg[adc(hjPgea[xw4~ \DZS~,MPRxwR^Rg
xPRRswRs$a[h-\jrPrwc\§geRgea[xwSg[]wR^ 
lÓxaeMwR)hDrRge\ja[h^xP\^"Z[RQ#\jx3a[uZ¨P!R§Z[]wrwr?hDZ[RtaeMP\a(\Sa[MwgeR\DsﬁZVZma[]PuvMwRxPR^Rgbabaeg[RZ`BINa[h
R\j]P\aeR§\#aeRgeQ MwuvMoZxwh^a(\$QR~Z[Ze\jDRh^gHBJIbaehs`R~uﬂgec3rwaa[Mo\$xP\jQSRS\-QSRZeZe\j^R)MwuvMZ
xPhja(RxPug[cr`aeRsa[Moa[MPRDRgecZ[\^QRxP\^QRD¨ùh^g BJIba[hﬁrwgehjidR~ua(\$QSRZeZe\j^R§MwuvMoZVxwhja\rP\jg 

Rbgea[R
ŁvuN
¡ÛaeMwRuh^x`^]wgv\aehDx

g[R~s`]PuﬂR~ZEa[h)a[MwRVuﬂhDx`P^]Pge\ja[h^x
uN
¢cS\jrwrPcxwta[MPRbge]wR
 
Ü%Ü ë'dPáâ
è
ê
3  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
LNMwR]wxua[h^xZ  BJZ[cx3a[MwR~ZmZ I§\jxs BJ\^xP\jc`ZmZ I)\jgeRuh3Zm]Pg[Rh^r?Rgv\a[hDgeZ)h^Rg)aeMwRr?h!RgvZmRa
h^buﬂhDZ[RsaeRgeQ#ZswRﬂPxwR~s \^Z)h^hZ BAZmQS\jgh^r?Rgv\aeh^gvZMP\5DR$\jg[R~\^s`c¢?RRx¤uﬂhDxPZms`Rg[R~s£x=a[MwR
a[Rgv\ae]wgeR^¨wZ[RR^¨
9D+"D
¨ 1 f\^]P|^|'7Iﬂ 
p`c3x3aeMwRZ[Z(/ c8nG1;ZNa[MPRVR\DZdabZ[RﬂaNaeMP\abuh^x3ae\^xPZ{G \jxPsﬁZ[]PuvMa[MP\ja
M,+QM
)
g c8nG*; l -nM%+QM
)
3pg {8nG1;
M4g c8:G1;Q+?M
)
gjG
	db l (68PM,+?M
)
;mg c8nG*;
5
qbxP\jc`ZmZ(/8nG1;ZNa[MwRtR\DZdaZ[RﬂaNa[M\abuﬂhDx3ae\jxPZ{G \jxPsZ[]PuvM$aeMP\a
-nM%+QM
)
3pg8nG1; l M<g*8nG*;H+
(68:M%+QM
)
;mg*8nG*;Q+QM
)
g*8:G1; l M4g8nG1;
5
 RgeRQ#\jgetaeMP\a1!Rﬁ.AhDg[QSRsSuh^x`PD]wgv\a[h^xZ\jgeRuﬂhDZ[Rs]wxPs`Rg1geRs`]ua[h^x"   Rb\jZ[htxwhjaeRa[MP\ja1x
hD]wgbQSh`s`RxPP¨/rwgehuRZeZmR~Zu\^xh^xPcﬁZmRxPsQSRZeZe\j^R~Z
BJxwhja(\jge¢w¡aege\^g[c$a[Rg[Q#ZINa[h$a[MwR§Rxgeh^xPQRx3a
\^xPs uﬂRﬁ^RgeZe\aeMwRﬁRxgeh^xPQRx3aSu\jx¤h^xwc ZmRxPs7QR~Z[Ze\jDRZ)a[ha[MPRrPg[h`uﬂR~Z[Z[RZ =LNMwRhDhxP
rPg[hDrRgmaeR~Z1hDh geh^Q a[MwRtxPs`]Puﬂa[^Rs`RPxwa[h^xﬁhj%a[MwRthDrRge\ja[hDgeZ =\jxPs 
}

°°
<yïﬃy
°
_ﬁﬀﬃﬂ
8%;! 

G xe
ﬃ
 {8nG1;?+*8:G1; e
D
8"#;! 

G xew8nqy;
ﬃ
 c8:G1;Q+*8nG*;4xew8nqy;
ﬀ)	
'
q$#
D
8&%u;
H
M
&`Q
F&ﬃ $ﬀ'(' '*
'
8nG1;fG
&
ﬁM.+QM
)
u-nM,+QM
)
3{g7G
 
&
.Mﬃ%(68:M,+QM
)
;?+QM
)
g|G
 
)
F
*8nG*;f+*
#"%$
'

8nG1;
D
¬
#Ł`
¬
± 
°
±
¬
# #6yn_S` 
RVr?h^xDaNh^]wa1a[M\akﬁh^xwxP\^]`_81 kﬁhDxP|^|'7Û\^xPsb]wQ#\ 1 b]w|^|'7ùuh^xPZ[swRg¿\
Z[^xP\ja[]wgeRa[MﬁuﬂhDxPZma[ge]Puaeh^gvZ¿Z[]PuvMﬁ\^ZNRxuﬂgec3rwa[h^x\^xPsrP\jg[xwS\jxPs
*	
Nﬃ!ﬀ'	*
Z[]PuvM\DZs`Rug[crF.
aehDx#\jxPsSrwgehjidR~uaehDxù "lÓxSaeMwRg1\jrPrwg[h3\^uvMù¨ja[RgeQ#Z\jgeRuﬂhDxPZ[s`Rg[R~s)]PrSa[h(a[MPRR 3]P\^adc)xPs`]PuRsS¢c§\
u\jxwhDxwu\j/aeRgeQgeRge¡aexPSZ[c`ZdaeRQﬁ lÓxﬁh^]Pg\jrwrwgehD\DuvMù¨a[MPRs`Rug[cr`aehDxﬁ\^xPsrwgehjidRuﬂa[h^x]wxPuﬂa[h^xPZ
\^g[RVMP\^xPs`RsQSrwu¡aec\/EaeMwRtrwgexPur\jZu\jxs`Rug[cr`a\^xPs$rPg[h^idRua]PZ[xwa[MwR-,/.102Vh^r?Rgv\a[hDgeZ!\jxs
aeMwRRxg[hDxwQSRx3au\jx#s`R~uﬂgecr`a1\jxPsrwgehjidR~ua1\DuuﬂhDgeswxwa[h(aeMwRbs`RPxwa[h^xShj?a[MPRb\jxP\^c`Z[ZEhDrRge\ja[hDg
) lÓxa[MwZN\5c^¨¿Rtu\jx¿hDg[$swgeRuﬂa[c-¡aeMa[MwR(geRRt\j^R¢wgv\ BA\^ZNx 1 P!h^gv^97UI 
q9ZmR~uﬂh^xssw/RgeRxPuR^¨?uﬂh^xuﬂRgexPZNaeMwR]PZ[Rh^EQSR~Z[Ze\jDRZ43 xPhjaid]PZmabxP\^QSRZ53\^ZRxPuﬂgecr`a[h^xﬁDRc`Z 
làageRQ#\^xPZ¿aeh#¢RZ[RRxMwRa[MwRgh^]wg\^rwrwgehD\DuvMu\^xswR\jÛa[MaeMwZQhDg[R(DRxwRge\^gv\jQSR¿hDg[/ 
<xP\jcD¨`¿R(QSRx3aehDx$aeMP\abkﬁhDxwxw\j]`_\Ds`^h`u\a[R~ZaeMwR(]PZ[RVh^"aeg[RR(\^]`a[hDQ#\ae\)a[hSgeRrwgeRZ[Rx3a!a[MwR
Z[Rﬂa§hjQSRZeZ[\^^R~Z(a[MP\ja§u\^x ¢?RZ[c3x3aeMwRZ[ﬁSRs¢coa[MwRRxgeh^xwQSRxDa)\^xPsaeh\j¢PZma[gv\^uﬂata[MwRrh3Z[Z[¢wR
\^]wR~Za[MP\ja(u\jx¢?Rae\^^Rx¢3cD¨ùZ[\5cD¨Û\jxxwrw]wa(\^g[\j¢wR^ LNMPZ(\jrPrwg[h3\^uvMu\jx¢?Rh^h!Rsxh^]wg
gv\jQSR¿hDg[a[hh  lÓx¤r\jg[a[uﬂ]w\jg~¨1!RrhDx3a#h^]wa#a[MwRﬁhDhxPrPg[hDrRgmadc£MwRg[Rﬁ!RZ[\5caeMP\a$\
\jxP^]P\^^RVhj%Dg[hD]wxPs$a[Rg[Q#ZNZ
	 ﬀ "N9#ﬁ
a[MwRg[RtZ\§a[geRRt\j]`aeh^Q#\aeh^xa[MP\jab\^uuﬂRrwaeZNa 
}

°°
<yïﬃy
°
_ﬁﬀ6
 

G >e
J*_	ﬀ"N9ﬁTﬀ87'	_8*"&):
F	 
48n9<;
ﬃ R*ﬃﬃ$*
 c8nG1;
E
'
8:G1;
)!
*8nG*;f
*
#"%$
'

8:G1;
)	
	 ﬀ "N9#ﬁ ﬀ87'	O *ﬃ'ﬂ[O*"&):
F	9D
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
6
 P   Rtuﬂh^xZms`Rg¢?hja[a[hDQ ]wra[geRRt\j]wa[h^Q#\jae\)h^hxwa[MwR(xwh^ae\ja[h^xx 1 ² >=V	!¨ ² MPr`a Tﬃ7¹ 
 R$Z[]wrwr?hDZ[RSa[MP\jaG Z)\^uuRr`aeRs¢caeMwR#aeg[RR-\j]`aeh^Q#\aeh^x ] 8
'+{+;`B
 Z[Rﬂa)h^NZmae\ja[R~Z¨
Z[Rﬂa§hj\^uuRr`aexPZdav\a[R~Z¨'ZmRa)hjgeRge¡aexwﬁge]wRZI kﬁh^geRhDRg(¿R\^ZeZm]wQSRSaeMP\a  ZtgeRsw]PuﬂR~s
BA\j%Zmae\ja[RZb\jgeR\^uuRZeZm¢wR9Iﬂ¨Ps`RﬂaeRgeQSxwZma[uj¨\^xPsa[M\aaeMwRgeR)\jgeRtZdav\aeRZNZ[]PuvMa[MP\ja4M

ﬀﬁ¿
M sﬀ [¨`h^g a+
525@5
+A9 Elà  Z\)a[geRRt\j]wa[h^Q#\ja[h^x$a[MwRxﬁ¿R(s`RxPhja[R(a[Mﬃﬂ=8&1;aeMwR(\^xw^]P\^^RV¡a
geRuh^DxwﬁSRZ 
 {8nG1;
5
L%hSg[R~uﬂh^DxwcSR  c8nG1;e¨`¿Rts`RPxwR  8

&
!
 
+2
 
+"k;MwRg[R#/
#$
&


i%dg&
 
&
 -J+!3

!
 
&
.(8J+?;

i%ﬀﬁhg&
 5
 RZ[Mwh a[M\aﬂ=8&'J;f  c8nG1;e 
 {8nG1; (ﬂ=8ﬃ  ;
5
làaEZRxwhD]w^M3aa[hVh^¢PZ[Rge^R1a[MP\jaﬂ	8ﬃ  ;ùuh^x3ae\^xPZfG=\^xPs§¡aZuh3ZmR~s]wxs`RgErP\^gexP
\^xPsRxPug[cr`aehDxù 
)
là<Mpg|G aeMwRxiM 
+*

*-,
ﬀ.~ LNM]PZLMcg/ﬂ	8ﬃ  ;e 
)
là<M,+QM
)
gﬃﬂ=8&'J;a[MPRxiM 

*
,
!h^g  + ` LNMwRx
-nM,+QM
)
3


*
,
-0!J+1!3

*
,
!
5
LNM]PZ1-:M,+?M
)
3pg&ﬂ=8&'J;[ 
)
là<Mpg&ﬂ=8ﬃ

;1\jxPsiﬀ g7G a[MwRxiM 
*-,


9\^xPs|ﬀ
*


g&S LNMwRx
(68:M+ﬀd;

+*-,
(682

+

;
*-,


5
LNM]PZL(8:M+?ﬀd;pg/ﬂ	8ﬃ'J;e 
ﬂ	8ﬃ k;[ c8:G1;
5
p]wrPrh3ZmR=M


*
,
!Û 

RrwgehuRR~s§¢c§xPsw]PuaehDx#h^xa[MwRbRxwjaeM#hj?a[MwRgeRsw]PuaehDx
\^xPsuﬂh^xZms`RgNaeMwRt\^ZmaNge]wR(¢Rxw-\^rwrwR~sÛ 
)
M 

*
,


*
,
a[Mﬃdg&S LNMPRxjMhgjG   c8:G1;[ 
)
M

+*-,
-0

+

3
*-,


 LNMwRx MQs -:M

+?M
)
3b\jxPsyM
 
*-,


h^g = H+-xoR~Z[Z(Zma[RrZ  P!c
xPs`]ua[^R(Mcrh^a[MwR~ZmZ¨WM<g c8nG1;\^xPs$¢c$swRﬂPxwa[h^xﬁh^EZ[cxDaeMwRZ[Z¨J-:Mﬁ+QM
)
3cg  c8nG1;e 
)
M

+*-,
(68

+1

;
*-,


¡aeM3

g4S (LNMwRxrMs (68:M
N
+?ﬀd;N\jxPsrM
N

+*-,


xR~Z[ZVZma[RrZ 
P!c-xPs`]ua[^RtMcr?hja[MPRZ[Z¨aMONkg c8nG*;\^xPs¢3cs`RﬂPxP¡aehDxh^EZ[cx3a[MwR~ZmZ{(68:MONP+?ﬀd;pg c8:G1;[ 
'
8:G1;
5
L%h#g[R~uﬂh^DxwcSR
'
8nG1;e¨`¿Rts`RPxwR  5  82
'+15L+1;1\^Z(/

5
$
&
!1ﬁ+1
)
u-1%+
)
3

\jxPs&dg/
 
&
!1ﬃ,(6821,+ﬀﬁ?;

\jxs6+1gﬃ
 65

RZ[Mwh a[M\aﬂ=8& 5L;f
'
8:G1;]PZmxwSaeMwRtMc3r?hjaeMwRZ[Z!a[MP\ja  Zs`Ra[Rg[QSxwZma[ut\jxs$geRs`]uﬂRsù 
'
8:G1;[7ﬂ	8ﬃ
5
;
5

RuﬂhDxPZms`RgNa[MwgeRRtu\DZmR~Z¿h^hxwa[MwRswRﬂPxwa[h^xﬁh^
'
8nG*;[ 
)
Mhg|G a[MwRxjM

*
dg& 75N 
Ü%Ü ë'dPáâ
è
ê
5  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
)
p]Prwrh3ZmRy-nM%+QM
)
3'gG) LNMwRx-nM%+QM
)
3 
 *
 g(S pxPuR  Z)s`Ra[RgeQSxPZma[u#!R-MP\5^RSaeMP\a
-:Mﬁ+?M
)
3 
 *
-0 ,+1
)
3
 *
\jxPs M 
 *
 hDg  H+` oLNM3]Z /g$ 5 \^xPs Mg ﬂ=8& 5 ;h^g
<H+` 
)
p]Prwrh3ZmRd(68:M N +?ﬀd;cgiG \^xPsiﬀgjG ¿LNMwRx (68:M N +?ﬀd; 
+*
'g S !p`xPuR  Zbs`Ra[RgeQSxPZma[u(¿R
M\5^Ra[MP\ja	(68:MONP+?ﬀd; 
*
(8,NP+  ;
+*
g& \jxPs|MON 
*
,NA LNM3]Z ,Nkg&5¤\jxs|MONJg&ﬂ	8ﬃ'5c;[ 
ﬂ	8ﬃ'5c;i
'
8:G1;
5
p]wrwr?hDZ[RdM 
*
7g 5N O<whDhxP#a[MwRSs`RPxwa[h^xh^-5¨Û¿Ruﬂh^xZms`Rgba[MwgeRR
u\^Z[RZ 
)
làdgﬃ aeMwRxiMpg|G 
'
8:G1;[ 
)
làNh^gZ[h^QSR ,Nn+1,N NA¨{-0#+1,Nz3
 *
,N N1\^xPs ,N NLg S ﬁpxPuﬂR ZtgeRs`]uﬂRsù¨ùa[MPRgeR#Z*MON¿Zm]uvMoaeMP\a
MON 
 *
,NJ LNM]PZ
-:M+QM
N
3 
 *
-0#+1
N
3
 *

N N
gﬃ{+
-:M+QMON 3cg|G¨w\jxPs|Mpg
'
8:G1;[   Rth^QSaa[MwRZ[cQQSRa[geu(u\DZmRD 
)
làNh^g)Z[h^QSR#,NP+  g(S¨f(682#+  ;
+*
,Na[MPRx (68:M+ﬀd; 
*
,NJ¨<(68PM+?ﬀd;gG¨Sﬀ g G)¨%\jxs
Mpg
'
8nG1;e 
8nG1;
5
<xP\^c^¨?!R)geRQ#\jge-aeMP\aa[MwRSuﬂhDxPZdaeg[]ua[h^xh^ 
5
hDxwc\DswswZbPxP\jZdav\aeRZ LNMwRg[Rh^geR¡a
uh^x^Rg[DRZa[hﬁ\$P_r?h^x3aVx\$x]wQ§¢Rgthj1a[Rge\ja[h^xPZVMwuvMoZV¢hD]wxPso¢ca[MwR#u\jgvs`x\j¡adcﬁhj¿a[MwR
Z[Rﬂah^EZmae\ja[RZ¨a[M]PZrwg[hs`xw\^x\^]`a[hDQ#\a[hDxgeRuh^DxwﬁSxP *8:G1;[ 


R(a[]wgexﬁxwRﬂ_aaeh§aeMwRs`RPxwa[h^xﬁhja[MwR(geR\DuvMP\j¢w¡adc#rwgeh^¢PRQ 
¬
x<_1yïﬃy
°
_+ﬁﬀ
 [
s8:~{+A9+QG1;
[Rﬀ'
M
"
F	' $ﬀ'\D 

	WE
\\
 
~ s2\\7 ~1N
	

;
!ﬀ ;**ﬃﬀ(ﬃ$' 67( ;E`ﬀ'ﬂHﬂd
F!' 679;E
'D
~ ks ~1N
D _'+*ﬃﬀ

	W

\\
 %

 
N
)!

2\\
D Oﬃ*ﬃ'[)4b)	8ﬃ		ﬀ)	ﬃD
lÓx§a[MwZrP\jr?Rg~¨5a[MPR
	  #F#   	ﬀcﬂ
Z%a[MwRNrwgeh^¢wRQ h^s`RﬂaeRgeQSxwxwVMwRﬂaeMwRg\VuﬂhDx`P^]Pge\).
aehDx-u\^x-g[R~\^uvMSRgegeh^g~ %LNMwRQSRa[Mwh`sSaeh§Z[rR~uﬂc\)rP\jg[a[uﬂ]w\jg1rwg[hDrRgmadc§Z1a[h)rwg[hD^gv\jQ \jx
ﬀ#*ﬃ	 7'ﬃ	
rPg[h`uﬂR~Z[ZaeMP\awg[R~\^uvMRgeg[hDgERﬂ_w\^uﬂa[cMwRxaeMwRrwgeh^r?Rg[adcZ3h^\aeRsÛ ?<whDgxZdav\jxPuR^¨DZ[]wrwr?hDZ[RN¿R
N\jx3aNa[h-Z[r?Ruﬂc-aeMP\ax 
B
~ a[MPRxP\jQSR
B
"g[RQS\^xZ[Rug[Ra  Kr?h^xug[R~\aexw§a[MPRxP\jQSR
B
¨w¿R
Z[rP\5xﬁ\jxh^¢PZ[Rge^RgNrwg[h`uRZeZ!a[MP\jabuvMP\jRxw^R~Z¿a[MwRtRx3g[hDxwQSRx3aNa[h-Z[RxPsMwQ aeMwRtxP\^QR
B
 làEa[MwR
Rx3geh^xwQSRx3aZ[]PuuRRsPZ¨^a[MwRhD¢PZmRg[DRgRxPswZx-\jxSRgegeh^xwRh^]PZEZmae\aeR^ ELNM]PZ!Ruﬂh^QSrwRNa[MwRrPg[h`uﬂR~Z[Z

B
~ \^Zﬃ
B
8OŁ2C
5
T
B
YC
V
\\#+Qiu~;e pQS\^gbaeRuvMwxP!3]wR~Zu\jx¢?R\^rwrwR~saeh-a[MPRZ[rR~uﬂu\ja[h^xh^
\^]`a[MPRx3a[u\ja[h^x#rwgeh^r?Rg[a[RZ L%h)uvMwR~uv)aeMP\aN\QSRZeZe\j^RgeRuR^R~s§¢c#\trwgexPuﬂrP\j  ZaeMwRbQSR~Z[Ze\jDR
rPg[R3h^]Zmc$Z[Rx3ab¢c\-rwg[xPurP\^-¨?!Rtx3a[geh`s`]PuR)\jxhD¢PZmRg[DRg Z[]PuvMﬁa[MP\ja(/ BI¢?RﬂhDg[RZ[RxPswxw
aeMwR)QSR~Z[Ze\jDR^¨QS\^^R~ZbZ[]wg[Ra[MwRQSR~Z[Ze\jDRZbg[R^ZdaeRgeRsa[M¨2BI]wr?h^xgeRuRxw-\Zm]Prwrh3Z .
R~s`c\^]`a[MwRx3a[utQSRZeZ[\^^R^¨ 3]wRgeRZ9hDg\-uRg[a[u\ja[h^xù¨QBI geR\DuvMwRZRgeg[hDg¡ageRuR^RZ\
uRg[a[u\ja[h^xSgeR 3]wRZma1MwuvM-s`hRZxwhja¿uh^geg[R~Zmr?h^xs)aeh)\trwgeRh^]PZ[cg[R^ZdaeRgeRsQSRZeZ[\^^RD 

RbgeRﬂRg
aeh_1 qf|^|)7ùh^gNaeMwRtrwgeh^^gv\jQSQSxw)h^%aeMwZNama[Rrwgehjaeh`uﬂh^¹ 
¬
x<_1yïﬃy
°
_+ﬁﬀ
 C*ﬃ)$F' 

ﬀ

ﬃﬀ'	ﬂ[  ﬀ)
M
"%
F	)$ﬀ)G*a
 s 8:~ Q+A9 0+QGﬁO;
E
*$H+
)	
R3]w\^RxDa
E2)!



	!i
ﬀ


)
 =ﬃ	 J* C ﬁﬃ $ﬀ'ﬂ

zﬁ{|U~
8P~,;
&
zo{}|ﬁ~
8nG ﬁ;

zo{}|ﬁ~
8:~
)
;
&
zo{}|ﬁ~
8:G
)
;
*
N 'ﬃﬂ
~

~
)
)!ﬂ
G

G
)
D
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
|
qbx-QSr?h^g[ae\^xDa¿g[RQS\^g[§Z1a[M\a¿\^?g[R~s`]Puﬂa[h^xPZ¢P]`a¿xwrw]`a\jgeRZma[geh^xwDcuﬂh^x P]wRx3a1]Pr#a[h§R 3]w#.
\^RxPuﬂRD 
}  °° <yïﬃy ° _ﬁﬀ 8%; )
`	ﬃﬁ' $ﬀ'


J*`'T2
F67;)ﬁ\
	 ﬁ)$ﬀ)&D
8"#;! 
Q




)
$F


2\\
 C
)

\\
D
8&%u;! 
Q
ﬀ


)
'DL

`Ł 
N

ﬃLﬀ'	O*ﬃﬀ)ﬂ  
N
)
E1
)
`Ł 
N
)
'DL
N




N
)
D
8a;! 
QﬀŁ
	

'DaŁ
)
E

ﬃ	
-
J*O\ﬀ' '[
F 	
FﬁE ﬃ



ﬂ

Ł

N

+

)

ﬂ

Ł
	

N
)
+
)!L
N




N
)

F	 7
ﬂ

Ł

N
ﬃ&ﬀ)W*O	,
Nﬃ$ﬀ) 

ﬀ'	

*!!*ﬃD
 %  fgeh^r?Rg[a[RZ BdTﬃ.Ó#I-\^g[RoQSQSRs`\aeRc uvMwRuvDRsÛ  fgeh^r?Rg[adc BA{#I$Z\=swgeRuﬂaﬁu\^Z[R
\^xP\jc`ZmZ "fgeh^r?Rg[adcHB$@IÛZ"\b¢wa%h^xwDRg"¢P]`a%R~\^Z[cbaehuvMwR~uv? 
ùRﬂa]PZ%QRx3a[h^xtaeMP\aMwRxr?Rg[h^geQSxP
ad!hj8P!;geRsw]PuaehDxPZN¡aQ#\5c-M\jrwr?Rxa[M\a

N




N
)
¢w]`axwh^a

N

s

N
)
 

 
)*%ﬂ'*ù-ﬃ oﬀ) 	%  ﬀ)
lÓxaeMwZ)ZmR~ua[h^x"¨"!Rx3a[geh`s`]PuﬂR-\
*'ﬂCﬀ) $
geRsw]PuaehDxgeR\aehDxù¨ùxP\^QSRco\g[R~s`]Puﬂa[h^xh^xuﬂhDx`P).
]Pge\ja[h^xPZuﬂhDxDav\jxwxwgeRR\jge\^¢wRZge\^xw^xwoh^RgSuﬂRgmav\jx=x`Pxwa[RZ[RﬂavZShjbQSRZeZe\j^R~Z 

Rﬁ
Z[Mwh a[M\a)aeMwZ)geRs`]ua[h^x=Z)Pxwa[Rc¢wgv\jxPuvMPxw¨a[RgeQSx\a[xw¨
©
Z[h^]wxPsùª¨\^xPs
©
uﬂh^QSrwRﬂaeR^ª n]wg
swRuﬂZ[hDxrPg[h`uﬂR~s`]wgeRNh^gaeMwRbgeR\DuvMP\j¢P¡adc)rwg[hD¢wRQ wa[MPRx$\^QhD]wx3aa[hR_`rwhDg[R\^wa[MwRVZmcQ)¢?h^u
geRsw]PuaehDxPZNhjE\§DDRxﬁuﬂhDx`P^]Pge\ja[h^xù 
¬
x<_1yïﬃy
°
_  ﬀﬃﬂ
 y#
M
& $F8*ﬃﬃ
e
ﬀ+ﬀ ﬀFﬃ
ﬁ2ﬂ **ﬃﬃ"*T'*$Fﬁ'*`*ﬃH'[ﬀ'W)G*
b
&
F
)! *
N )ﬃﬂ
Mhgje
)!
MONJg'b l (8:M+QMON:;mgie
M+QMONkgje l -:M+QMONo3pgie
5

R#xwhjaeRa[MP\ja:BIV¡L(68:M+?M
N
;Zt\ﬁZm]P¢`a[Rg[Q h^!\a[Rg[Q x e

a[MPRx M
N
grb \^xPsa[MP\ja[BJIV
Mpgje

\jxPs
ﬂ
Z\SZ[]w¢PZma[a[]`aehDxﬁ\DZ[Z[h`uﬂ\aexw\jge\^¢wRZ¿a[h#RRQRx3aeZNhje

a[MPRx
ﬂ
8:M?;hgje

 
¬
x<_1yïﬃy
°
_  ﬀ6
 
G xe
)! 
"!$#sb
D
8%;ﬀ%

;Gﬀ;*ﬃ
Mpgje
DHO*)C'
MON
J*& ]**c

M
  ﬃ	
M sMON
ﬀ'	
M s -:Mﬁ+?M
)
3
)!
ﬀ)	
*ﬃﬀ)ﬂ 
=g H+
 
E
MON
J*' ]**ﬁH
M
ﬀ'	
Ms(68PM,+ﬀd;
E
ﬀg
 E '!
MON
J*'Z]* *ﬁ

M
D
8"#;
H=#
M
&
~)(8nG1;
E $F)Z]# **ﬁ2F)	$* ﬀ+
G
E ;* $F *ﬃQﬀ+ Wﬃ	ﬂ`*
MON
) '	*Z]* *ﬁ
 [!	ﬂ
Mhg|G
D
8&%u;
 
M
\&+
(*8:G1;
E ,Z!		 ?%
NﬁYF)	$*
ﬀV
G
E ;*
+
(
8nG*;f~
(
8nG1;	 .(8:M+?ﬀd;p%Mpgje
)!
ﬀ Ug

 75
Ü%Ü ë'dPáâ
è
ê
T~  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
8a;+ 

ﬂ[ﬀ'	ﬀ 7;ﬃ	
G  e
E

6#
M
&
  ( 8:G1;
E $F ZW*'N*J*Hﬀ+
G
E'*
$FHﬁ;**ﬃ ﬀV !	ﬂ`*
) ﬀ'W)G*
G
&
 'D[J*
cﬀ;*ﬃ
FDﬃ	XG'	"_'!Rﬃ&ﬃ	 $ﬀ' :[\'ﬂ[  aD
8

;
H6#
M
&
(
;*
(.M4g e  *8A.M
 
;ﬁ	'b 

 
D
)
*ﬃ:'	  $F !	ﬂ`*	ﬀ)ﬂ

#$
ﬃ[$FO*ﬃﬃ ﬀ+ &'ﬂ[*   )   c )	&  )&';*J*ﬃD
8u;
	
&) ;E


M
\ 
8nG1;
'*O$F ﬁ'*X*ﬃ *
NR$F'
ﬀ gj~
(
8:G1;
ﬂ% $*
ﬀg

8nG1;
D
 RgeRQ#\jge#a[M\a¨?\^ZeZm]PQxw'G Pxwa[RD¨

8:G1;1u\^xﬁ¢R)uh^QSrw]`aeRsxﬁa[QR)rwg[hDrhDgmaehDxP\j?aeh#a[MwR
x]wQ§¢RghjZ[c3Q§¢hDZx G ﬁkﬁh^geRhDRg~¨Û¿R#xwh^a[RSaeMwR#h^hxwﬁrwgeh^r?Rg[a[RZMwuvM£u\jx¢R$R\^Z[c
swRgeDRs$g[hDQ a[MwRswRﬂPxwa[h^x{P  w 
¿¬  Ł ﬀ %

;#Fﬀ'*
G  e
E
M+QM  +QM
)
gje
E 
 ! # b
E
ﬀ gb
D
)
ﬃ ﬂ
8%;! 

Mhg

(
$F
 c8ﬃ80.M
 
;A;f+ (8
+
(d8A.M
 
;Q;
D
8"#;Mpg
 (   


8A.M
 
;
D
8&%u; ﬀ g  ( 8
+ ( 8nG*;A;
 
ﬀ g
aD
8a;-:Mﬁ+QM
)
3cg  
(
8
+
(
8:G1;A;
 
Mg 
(
8
+
(
8nG*;A;Q+<+
D
8

;ﬀ%

;Gﬀ;*ﬃ
ﬀ g
aD
)
F
(68PM+?ﬀd;hg  
(
8
+
(
8:G1;A;
 
Mcg 
(
8
+
(
8nG1;Q;
E
8u;ﬀ%

;Gﬀ;*ﬃ
ﬀ Ug
aD
)
F
(68PM+?ﬀd;hg  
(
8
+
(
8:G1;A;
 
(68:M+ﬀd;hg
+
(
8nG1;
D
làsG  .M

+
525@5
+QM

 
e aeMwRx¤¿Rﬁ\j¢P¢wg[R\ja[R -nM

+.-
5@525
+.-nM


+?M

33|g

( ¢c£ge¡aexw
G g

(§ 

Rxwh¦uﬂh^QSR!a[hVaeMwRRQSQ#\MPuvMSZEa[MwRDRc`Zma[h^xPR¿xa[MwRs`RPxwa[h^xShjÛZ[c3Q§¢hDu!g[R~s`]Puﬂa[h^xù 
"Rﬂa
R
G sG [G

¢?R$\ﬁxwh^x£s`R~uﬂgeR\DZmxwﬁZmRD]PRxPuR#hj!Pxwa[R$Z[RﬂavZthj!a[Rg[Q#Ztx e Zm]uvM
aeMP\a X[Z%\ 8:GﬁO;i
B
ﬁ+
5@525
+
B



 
\^xPsRﬂa
ﬂ
¢?RS\
ﬀ'ﬂ%F)ﬁ
Z[]w¢PZma[a[]wa[h^xù¨ÛMwRg[RuﬂhDQr\a[¢wadc
Zs`RPxwRsﬁ\DZﬃ/
ﬂ
8
B

;mg c8&*8
ﬂ
8nG

;Q;A; hDg <+
5@525
+A9+
ﬂ
8nC!;<C <C Ugy
B

+
5@525
+
B

 5
¿¬
 Ł ﬀ  
Dﬃ	= #Gﬀ'*ﬃ* # ﬀ87' ﬂ
8%;
ﬂ
Gﬁ<g

(ﬁ


D
8"#;
+
(ﬂ
8
ﬂ
GﬁO; .(8
ﬂ
M+?ﬀd;{,(68:M+ﬀd;hg
+
(ﬁ!ﬃ
8:G A;
 
D
 P {8%;

Rtrwgeh^RHBdT;I¿a[h^DRﬂaeMwRga[Ma[MPRuﬂh^xs`¡aehDx
8
N
; ﬀ gj~
(


8
ﬂ
B 
; l ﬀ g

8nGﬁ0; ¡"!$# 
5

Rtrwgeh`uﬂRR~s$¢c-xPs`]ua[h^xﬁhDx$aeMwRtrP\jg18 +%!a;Rﬂ_`uﬂhD^gv\jrwMwu\^ch^gvs`RgeRsÛ 
8ﬃL ; lÓxoa[MwZtu\DZmRD¨Ûuﬂh^xs`¡aehDx B@NJIMPh^swZVa[ge\jcD¨ÛZmxPuﬂR0t'&(!)!*# S\jxsaBmT9IbMwh^swZV¢R~u\^]PZmR
ﬂ
G

G

\^xPsRQQ#\#{P  {BAI!\^rwrwR~Z 
8ﬃ,+ %;

RZmMwh geZma§uﬂhDxPs`a[h^x B@NJI 

Rxwh a[MP\ja
ﬂ
B

g  c8&*8
ﬂ
G

;Q;V¢cuﬂhDQr\a[¢wadc
h^
ﬂ
\^xPs¤a[M\a
ﬂ
G

g

(ﬁ.-/
¢c¤xPsw]PuaeDRMc3r?hjaeMwRZ[Z  P!c7RQSQ#\ {P  {BdT9Iﬂ¨N¡ah^hZSaeMP\a
ﬂ
B 
g 
(-
8
+
(ﬁ.-0
8
ﬂ
G

;A;e 1LNMwRgeRt\jgeRbad!h#u\DZmR~Zﬃ/
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
TDT
ﬀ g

8:G

; ﬀ P!c$s`RPxwa[h^x

8:G

; 

8:GﬁO;[ 
ﬀ Ug

8:G

; ﬀ LNMwRxﬁ¡aQ§]PZda¢?R(a[MP\ja4ﬀg|~
(ﬁ!ﬂ
8
ﬂ
G

;e LNMwRgeRt\jgeRVad¿h#Z[]w¢?u\^Z[RZ(/
ﬀg|~
(ﬁ  
8:G

; ﬀ LNMPRx*~
(ﬁ  
8nG

;[x~
(  
8nG  ;/ZmxPuRmG

G  \jxPs(aeMwRgeRﬂhDg[Rhﬀ g

8:G  ;[ 
&  # !
B
g|~
(ﬁ  
8:G

;Z
{
ﬀ gj~
(  
8
ﬂ
B
; ﬀ LNMwRxaeMwRtxPs`]Puﬂa[^R(Mc3r?hjaeMwRZ[Z\jrwrwRZ 
 Rﬂ_a!RVrPg[hDRVuh^xPs`a[h^x BdT;I làmﬀ gi~
(ﬁ  
8
ﬂ
G  ;a[MwRxad¿h#u\DZmR~Zu\^x\^g[ZmR#/
ﬀ gi~
(ﬂ
8nGﬁ0; ﬀ LNMPRx ﬀ g

8:GﬁO;[ 
&(! #
B 
gj~
(ﬁ  
8nGﬁA;Z
{
ﬀ g|~
(ﬁ  
8
ﬂ
B 
; ﬀ LNMwRxuﬂh^xs`¡aehDx B N IN\jrPrwRZ 
8"#;  RtrPg[hDR`BA#I¿a[hD^RﬂaeMwRga[MaeMwRuﬂhDxPs`a[h^x
8&
N
;
+
(ﬁ!ﬃ
8
ﬂ
B 
;[ .(68
ﬂ
M+?ﬀd;p%(8:M+?ﬀd;mg
+
(
8nG

;
 
¡"!$# 
5
qZ\j¢?h^RD¨`¿R(rwgeh`uﬂRR~s$¢c-xPs`]ua[h^xﬁhDx$aeMwRtrP\jg18 +%!a;Rﬂ_`uﬂhD^gv\jrwMwu\^cSh^gvs`RgeRsù 
8ﬃ<%;
²
h^xPsw¡aehDx_B&%NJIEMwhDswZa[ge\jc¢?Ru\j]PZ[RNa[MPRgeRZxwh !$# ^ 
²
h^xPsw¡aehDx_B¹IMwhDsPZ¢R~u\^]PZmR
ﬂ
G LG ~ 
8ﬃ + ;

Rﬁrwgeh^Rﬁuﬂh^xs`¡aehDx B&
N
I§PgvZda~  p`]wrwr?hDZ[Rj(8:M
N
+?ﬀd;|g
+
(ﬁ


8
ﬂ
B 
;e 

Rxwh aeMP\a
ﬀ Ug

8:GﬁO;[¨
ﬂ
B 
g 
(ﬁ
-

8
+
(ﬁ
-

8
ﬂ
G

;Q;(\^xPs

8:G

;%

8nGﬁO;e LNMPRgeRﬂh^geR^¨a§Q§]PZma¢?R$aeMP\a
(8:MON:+?ﬀd;hg
+
(ﬁ!ﬂ
8
ﬂ
G

;[ 1LNMwRg[Rt\^g[Rad¿h#u\^Z[RZ(/
&c(8:M+?ﬀd;pg
+
(


8nG

;6(68:MONP+?ﬀd;(68
ﬂ
M+?ﬀd;
ﬀ
LNMPRx¿Rt\jgeRts`h^xPR^ 
&  # !
B

gi~
(


8nG

;Z
{
(68PMON:+ﬀd;mg
+
(ﬁ


8
ﬂ
B

;
ﬀV
R\^rwrwca[MwRxPsw]PuaeDR$Mcrh^a[MwR~ZmZhDx
8 + O;[ 

Rﬂ_a1!Rrwgeh^RNuﬂh^xs`¡aehDx8BAIﬂ 2P¿cs`Rﬂxw¡aehDxù¨
+
(ﬁ


8
ﬂ
G 0;Nﬁ(68
ﬂ
M+ﬀd;c,(68PM+?ﬀd;hg
+
(


8nGﬁO;
 
 
nxa[MPRthja[MPRgMP\^xPsÛ¨PZ[]wrwr?hDZ[R1(68:MON:+?ﬀd;hg
+
(ﬁ!
8
ﬂ
Gﬁ0;e LNMwRgeRt\jgeRVad¿h#u\DZmR~Zﬃ/
&c(8:M+?ﬀd;pg
+
(


8nGﬁO;(68PMONP+?ﬀd;f(68
ﬂ
M+ﬀd;
ﬀ
LNMwRxﬁ!Rt\jgeR(swh^xwRD 
&(! #
B

gj~
(ﬁ


8nG

;Z
{
(68PMONn+ﬀd;hg
+
(ﬁ


8
ﬂ
B

;
ﬀ²
h^xs`¡aehDx BAIN\^rwrwR~Z 

¬
x<_1yïﬃy
°
_  ﬀ
 *'ﬂC ﬀ' $ ﬀ'
M
"
F	' $ﬀ'TJ* C	 &ﬁ
8:~{+QG=+Q('; 
ﬃ	 ﬂ
8%;~
J*`O&	ﬀ9 **`'D
G
J* C\ﬀ']ﬃﬂ% 
M
N!
*ﬃ ﬀ+
Wﬃ	ﬂ
*O
e
*
NR))ﬀ)	 *ﬃﬀ'ﬂ[
*ﬃ
ﬀV 7;)	$#ﬁ*

B
ﬁ+
5@525
+
B

 
E
uX8:~;
&
X!Z,\#8nG1;  
B
ﬁ+
5@525
+
B

 
D
8"#; (
J*R'
Rxgeh^xPQRx3a
E &'ﬂ[ﬃ  :Gﬀ;**  ﬃﬂ &T J*
ﬀ+ $FC*FG
B
 <G ,+
5@525
+
B

fG


F	 
G

 G

G
E
G

t
EX'!
X[Z,\#8:G

;N
B

+
525@5
+
B



 
D
	
ÖïëN¸A´5åæ¼  ¶ jµd»dß¸A´5µ%¸Aµd»Aî ÁdÂ
eË¡Ä¹ÒvÂÊNÁmÂÃjåæ¼?·~¼¹µdòN½"å ¸¹´N¸ï½Ûº1ò5å ^µd»Aµdëﬂ¸Ûîµm¶vë5åæë5ó5ðwåæë¶vëåæëøº»Jî¶väìdºë¸Aµ¸mß5å ¸?»AµÓøµm»J¼
¸¹º¶  jº¼¹¼¹åæû~ä ´5º¼A¸Aåæäæµ  5»Jºìdµd¼¹¼ù½"å ¸¹´½"´5åæìà´  ~»Aåæë5ìdå  ¶väæ¼"µ~ì¹´¶vë5óµîµd¼¹¼à¶vóµd¼mß½"´5åæäæµEåæë¶¿øº»Aî¶vä^ìdºë¸Aµ¸å ¸ù»AµÓøµd»A¼ù¸¹º
¶!äæåæ¼A¸
@9@

>

>
½%å ¸A´¸A´5µ  5»Jº  jµd»J¸Aåæµd¼E¼  jµdìdå úµdòt¶vûjº[÷ﬂµí
Ü%Ü ë'dPáâ
è
ê
T5  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
 R$xwh^a[RSaeMP\a

8nG @;a N

8:G

;e lÓxP^]Pg[R$w¨%!R-s`RﬂxwR\ﬁ¢P\DZmu#Z[cZma[RQ aehgeRge¡aeR
Z[cQ)¢?h^uuh^x`^]wgv\aehDxPZ  qZ-]PZ[]P\^A¨N!R\^ZeZm]wQSRﬁaeMP\a$\^¢hD]wxPs¤\jge\^¢wR~Z-\jgeRs`ZdaexPuﬂa\jxs
sw/RgeRx3ageh^Q'a[MwR$g[RR-\jge\^¢wRZ ﬁLNMPR-g[]PR~Z)Z[c3QSQSRﬂaeg[uSaeh 8 
.


;V\^g[R#hDQS¡a[a[Rsù okﬁh^geRhDRg~¨
aeMwRZm]P¢PZdae¡ae]`a[h^x T MAU
BWV
8P~{+AG=+?(';tZ#s`RPxwR~s7\DZj8?T MAU
BaV
~{+.T MAU
BWV
G	+.T MAU
BaV
(';e¨!\^xPs T MAU
BWV
('ZVid]PZda-\^x
\^¢w¢wgeR\a[h^xs`RﬂxwRsx^]wgeR(xa[MwRZ[rR~uﬂ\j"u\^Z[RZ!!RVxPRRsù 
lÓx s`RﬂxwxP=aeMwRZ[cQ)¢?h^ug[R~s`]Puﬂa[h^xù¨h^]wgZma[gv\a[R^c¤Zaeh7Q#\jx3ae\^x a[MwRuﬂhDxPZdaege\^x3avZ
B
 
G  +
525@5
+
B

G

xa[MwR(hDg[Q g[R3]wgeRs-a[h-\^rwrwc$RQSQ#\#{w  @P   R)xwhjaeRVxrP\^gmaeu]w\^g¨3aeMP\axﬁa[MwR
ge]wRZd8 
.


;!h^g(R 3]P\^a[RZ¿RSs`hxwhjaVh^h a[MwRS]PZ[]P\j]wxwu\a[h^xorwgehuRs`]Pg[RD  <wh^gVxPZdav\jxPuR^¨
\^xR3]P\aehDx T
B
< -:Mﬁ+?M
)
3
V
Zxwhjabs`geRuaec$RQSxP\aeRs¢c\#Z[]w¢PZma[a[]`aehDx T-nM%+QM
)
3AU
B

V
\^ZLMQ#\5c
uh^x3ae\^x=5\^g[\j¢PR~Zhj © Mw^MPRgge\^xw/ª¨
9D+"#D
¨¿¡aSQ#\5c£uﬂh^x3av\jx=\\jge\j¢wR
B 
MwhDZ[Ruh^xPZma[gv\jx3aG

swRr?RxPswZh^x
B
[ -lÓxPZma[R\DsÛ¨"!RSrRgmhDg[Q a[MwR$Z[]w¢PZma[a[]wa[h^xT-
B
N +
B
N N 3QU
B

V
\^xPsZmhDDR§aeMwR#R 3]P\ja[h^xPZ
T
B
NM
V
\^xPs T
B
N NmM
)
V
MwRg[R
B
N\^xPs
B
N N\jgeRgeRZ[Mo\jge\j¢wRZ¡aeMaeMwR#Z[\^QSR)gv\jxw\DZ
B
m   R
rwgeRZ[Rx3a#x Z[RuaehDxa@£\rwgeRuZ[Rs`RﬂPxP¡aehDx¤h^Vgv\jxP=\jxPs¤\rwgehhjbaeMP\a#aeMwZ#xwh^xG.àZmae\^xPsw\jgvs
]Pxw¡?u\aehDxrPg[h`uﬂR~s`]wgeRts`hRZ!a[Rg[QSxP\aeR^ 
<Ph^gaeMwR)Ze\j^R(h^EZ[QSrwuﬂadc^¨P!RuﬂhDxPZ[s`RgNPgvZdarwgeh`uﬂR~Z[Z[RZ{~ MwuvMﬁZe\aeZmc-aeMwRthDhxPSuh^xF.
sw¡aehDxPZﬃ/
8%;£qÛa[Rg[Q#ZNh`uu]wgeg[xwxi~y¢?Rh^xP§aehe

 
8"#;~ s`hRZxwhja(uﬂhDxDav\jxﬁa[MwR§h^r?Rgv\aeh^g4hDgbxP\^QSR§uﬂgeR\ja[h^xbBa[M]PZx\$uﬂh^xwP^]wgv\aehDxﬁ¿R§h^QS¡a
aeMwRuﬂhD]wx3a[Rgc9 Iﬂ 
8&%u; ~ s`hR~ZNxwhjabuh^x3ae\^xa[MwRthDrRge\ja[hDgﬃh^r\jgv\jR/uh^QSr?hDZ[¡aehDxù 
8a;$qbuﬂhDxPs`a[h^xP\^Z"huuﬂ]wgegexwx~¦\jgeRh^`a[MwR1h^geQT M<MON
V
~{+?a[M\a%!R1\^¢w¢wgeR\ja[R1\DZpT M<MON
V
~S 

hjaeR$aeMP\aSa[MPRZ[Ruh^xPs`a[h^xZ\^g[RrwgeRZ[Rge^Rs¢c£geRs`]ua[h^x" 

RZ[RRx¤ZmR~uaehDx¤}a[MP\ja¢c
Z[QrPR(Rﬂ_aeRxPZ[hDxPZNhja[MPRt¢P\^Z[uVgeRge¡aeRVZ[c`ZdaeRQa[MwRtgeRZma[geuﬂa[h^xPZN\^¢hDRVu\jx¢Rt¡ïaeRsÛ 

Rﬁrwgeh^Rx¦ZmR~uaehDx @oa[MP\ja#\Z[cQ)¢?h^uuﬂhDx`P^]Pge\ja[h^x8P~{+AG=+ #;tg[R~s`]PuRZ§a[hRgegeh^g)
aeMwRouh^x`^]wgv\aehDx 8P~{+AG1;Ss`hRZ 9kﬁhDg[Rh^Rg~¨!¿RVZ[Mwh a[MP\ja\j(ZmcQ)¢?h^ug[R~s`]Puﬂa[h^xPZ\jgeR
aeRgeQSxP\ja[xwS\jxPs-Pxwa[Rc-¢wgv\jxuvMwxPP ELNMwZNRx3ae\jZ!\Z[QSrwRts`RuZ[hDx$rwgeh`uﬂR~s`]wgeRh^g!aeMwR(g[R~\^uvMP\).
¢P¡adcrwgeh^¢wRQ_/Rﬂ_`rwh^geR\jPZ[c3Q§¢hDugeRs`]ua[h^xZ\jxPs#uvMPRuv)MPRﬂa[MPRgaeMwRcSR\Ds)aeh)\jx#Rg[geh^xPRh^]Z
Z[cQ)¢?h^u(uh^x`PD]wgv\a[h^x" 

RuﬂhDxPZms`Rg¿ad!h#ZmQSrwRtRﬂ_w\jQSrwRZNh^\jrPrwu\ja[h^xhja[MwZNrwgeh`uﬂRsw]wg[RD 

Ł 

#
¬
 ﬀ
	
8;
ﬀ)G*nﬃ	 Y	ﬀ9**
q@\&('@UP YE '@oV=[@BV &('}p< S(WﬁXI7YE '<V=[@UK0'}piMPO7S(WoXI YE '<+=ﬁKG'EMPO

F	`$) 
G

Y,ﬀ
ﬂ
 
DH *ﬀ
8:~

+QG

+u;


2\\
D   7; ﬂ
 @oA@ﬁk   YE '@ﬁ+=[@( (B(+A@ﬁ'@ﬀ<A@Uﬂﬁﬃ  &! B
  &('
p
(B(U
p
'
@
<
@
#"%$'&()&;
p
K0
@
ﬀ<YE '
@
V=
@
ﬂ *ﬁﬃ  
 

  6S(WﬁXI7Yd '

=
@
K0'
p
MPO ((B+
p
VY
p
+"$,&(-&Y
p
KZ'
@
ﬃ
@
'
p
<
p
ﬁﬃ  &
 

 * YE '@ﬁV=[@(,ﬁ'}p- +* '@B,o'B-/SBWoXI7YE '<V=oK0'7MPO.jpﬁY;pUVﬁﬃ  6S/ 0ﬁ
  6SBWoXI7YE 'o+=oRK0'@iMPO:p<'@1A@BV2ﬁﬃ43)5'ﬁ36879685:687<;>=
  :
p
'

<
@
V*ﬁﬃ  6S? 


	
ﬀ)ﬁﬀ

"8`*
* P
F$ﬀ)G*H !@

)	Q;*E

['bﬃ	**
$FH*ﬃ ﬀV *
N**6
F  )!!@9* ﬁ0ﬀV

ﬃ 79	ﬀ)Nﬂ[ ;*
B

(8
B A
+?ﬀ
ﬂ
;Q+
B
)
(68:(68
B A
+?ﬀ
ﬂ
;Q+?ﬀ

;7
ﬃ	
B A
g c8Aﬁﬀ
ﬂ
 
;
D
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
T~{
 &! ( &(')  +[+Y7v    Y ' <
   (    + VYi     U+ﬂ +Y7
 H  
 H IJ 'LK0 MPOi  Y7   +* ,o'.-/  Yi
 6S/ 
@
 6S(WﬁXIdce'  +'   hRK
ce+@ﬁpUh[MPOi  VYiv  +* +@B,ﬁ'  pU,o'   -e + VYi
 6S/ 
p
 6S(WﬁXIdce'  +'   hRK0'

MPOi  Yiv *Pce'  '   h,o'

-  +[+Y7
 6S  

 6S(WﬁXIQYE ')+=QKZYE V=Q MOi4[Yi   +* ,ﬁ'.-/  Y7
 6S/ 

 6S(WﬁXIQYE ')+=QK0'

MPOQ + VYi  * Yd 'AV=Q,o'

-  + VYi0"! = #  


 6S  0  6S(WﬁXIQYE ')+=QK0'

MPOQ + VYi * Yd VV=Q,o'

- +* ,ﬁ'.-/ +[+Y71"!1YE =Q1#	


 


 l
 
@
 +* A 
@
(U(B
>
KA 
@
(B(U
>
-/  Yi   +* 
@
K
@
-U(ﬁ* 
>
K
>
-/4+ VYiﬁﬀﬃﬂ "!#ﬂ"
 l
 
p
 +* '

K0'

-/  Y7     Yi
 lﬀ 

 +* '

K0'%$(-/4+ VYiv * '

,o'&$ﬁ-   Y7 "!('*),+
 l
 

 +* '

KZ=;-/ +[+Y7v * =;,o'

- 4[Yi "! =#  


 l
 0
 +* '

K
ce
@

p
hn-/  VYi   6S(WoXIdce'

'
 
hRKG'

MO * '

K0
@
-n* '
 
KG
p
-/4[+Y7 '

,#-ﬁ.   


 lﬀ 
/
 +* '

KZYE =Q-e + VYiv  6S(WﬁXIQYE ')+=QK0'

MPOd* 'aKG-/4[+Y7 '

,#-ﬁ.   
*ce'

'
 
h,o'

-/Y  '@1ﬃA@ﬁ((U('
10
@1
20
@o'



'
 
ﬃ


'

?)@19*ce'

'
 
h,o'

-P

?)@ﬁUB((' > 9*ce'

'
 
h,o'

-P}>
* Yd 'A+=Q,o'

-/Y  '@1ﬃA@ﬁ((U('
10
@1
20
@o' <


'

?)@19* Yd 'A+=Q,o'

-P

?)@oB(((+' >  * YE ')+=Q,ﬁ'

-P}>
* Yd V+=Q,ﬁ'

-/Y  '
@
ﬃ
@
((U('
10
@

20
@

'

?)@19* Yd V+=Q,ﬁ'

-P

?)@U((U('9>  * YE +=Q,o'

-P}>
* '

,o'
$
-/Y  '
@
ﬃ
@
((U('
$
0
@
<
$
0
@

'
$?)@
9* '

,ﬁ'
$
- 
$?)@
B((U'
>
 * '

,o'
$
-P
>
* =,o'

-/Y  '@1ﬃA@ﬁ((U('
10
@1
20
@
'

?)@
9* =,o'

-P

?)@
B((('
>
9* =;,o'

-P
>

<^]wgeRF/2PN\^Z[u(Z[c3Q§¢hDuVg[R~s`]Puﬂa[h^x
Ü%Ü ë'dPáâ
è
ê
T(@  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
8"#;
ﬀ'N*nﬃ	 $F &	ﬀ9 **
@ \&('@ﬁ S(WﬁXI7YE '}poV= pURK0'@QMPO  ' po &U'ﬃ SBWoXILce'<'
0
h KG' MO%* 'NKZ=-n* '
0
K =[@V- 

ﬃ	 $) 
G  .(8Pﬀ
ﬂ
+ﬀ
)
;Q+?(68Pﬀ  +?ﬀ
)
;
 
DH%*ﬀ

)
8:~  +QG  +u;
ﬀ9*=&ﬀ'2	  # ﬃ		ﬀ)	ﬃD
  F87' ﬂ
 q@ﬁA@oﬃ   6S(WoXI7YE '}pﬁV= pﬁKG'}@7MPOk(((A@o'@1A@(V*ﬁﬃ  &
 

HO$F 
8

.

;
D
%
\ ﬃ+
8:G ﬁ;f  
 87'
Wﬀ[ﬀ'N*nﬃ	=

ﬀ[;*ﬃ*ﬂ
B
)
ﬀ
ﬂ
ﬀ)	
B
)
ﬀ 
D
 # 7'cﬀ ﬀ' [$F
M
	* ﬀ'\E  *ﬃ ﬀ)!Rﬃ" 2
FW *ﬂ`ﬁ)	ﬃD
   =< &(' B((A@oﬃV2ﬁﬃ  6S? 0UV'}p[KZ=
  &('(((p<V "$,&()&[pNK0A@o=ﬁﬂ *ﬁﬃ    B
  6S(WﬁXILce'<'
0
hRKG'EMPOk(((p<'#pUV*ﬁﬃ  &! (
  +* '  KZ=  -n* '
0
K = @ - : p '  < p '
0
ﬃ p V*ﬁﬃ  6S? 
p

  +* '
0
KZ=[@V- jp<'
0
pUV*ﬁﬃ  lﬀ 

V>=4" &>(-&ﬂ3685	
>3N=[@E,#   pUV
 
$)ﬂ#*%ﬂ*
lÓx a[MwZ§Z[Ruﬂa[h^xù¨E!R$rwgeh^RSaeMwR-aeRgeQSxP\ja[h^x h^a[MwRZmcQ§¢hDu#geRs`]Puﬂa[h^x geR\aehDxMwuvM=Z§xwhja
hD¢3h^]Z)s`]wRa[ha[MwRge]wR~Z8 
.

 
;ba[M\aSMP\jxPswRa[MwRﬁuﬂhDxPs`a[h^xP\^¿\^xPs !RZmae\ja[R\^xPs rPg[hDR#a[MwR
Z[h^]PxPs`xwR~Z[ZN\jxsuh^QSrwRﬂaeRxwR~Z[ZNh^"a[MPRZmcQ)¢?h^ugeRsw]PuaehDxZ[c`ZdaeRQﬁ 

Rs`3s`R(aeMwRgeRs`]Puﬂa[h^xg[]PR~ZNx3a[hSad!h#ZmRaeZ(/g[]PR~Zﬃ8A
.
;Q+@8KŁ
.
;Q+@80
.
;?+28

.



;¿MwuvMgeRs`]PuR(a[MwR
Z[cSRhjtrwgeh`uﬂR~Z[Z[RZ#\^xPs¤g[]wRZ 8 
.


;)MwuvM s`R\^¡aeM R 3]P\ja[h^xPZ-\^xPs¤Q#\5c=xPuﬂgeR\DZmRa[MPRZmcSR
h^rwg[h`uRZeZmR~Z 

R$xwh^a[R#aeMP\ag[]wRZ8 
.

 
;V\^g[RShDh¿R~s¢3ch^xPR-hjaeMwR$ge]wRZ68

.
)
A


;cRswxw
uh^x`^]wgv\aehDxPZ1h^%aeMwR(h^geQ 8T .N!MON
V
~1N:+AG	Nn+Q(*Nn;[ 

R1geZmauh^xPZ[swRgùaeMwR¿a[RgeQSx\a[h^x)rwg[hD¢wRQ h^gEuﬂRgmav\jx
©
Z[QSrwPRsÛªZ[cQ)¢?h^u¿uﬂh^xwP^]wgv\aehDxPZ¨
MPuvMﬁ!R(ae\jDRt\^ZrP\^gvZﬃ8#+Q(';MPRgeR§Z\Sr?hDZeZ[¢wc$RQSr`adcZ[R 3]wRxPuﬂRth^RD]\a[h^xZ*T ﬃ M
V
¨
\^xPs|(9Z\jxﬁRx3g[hDxwQSRx3aOBJud ¿s`RﬂPxP¡aehDxﬁ{P  }#I!uﬂh^x3av\jxwxP\^Û\jge\j¢wRZNh`uu]wgeg[xwx 
LNMwR(geRs`]ua[h^xg[]PR~Z1hDx-a[MPRZ[RVr\jgeZ!\jgeRDDRx-xP^]wgeR{§MwRg[Ra[MwRtZ[]w¢PZma[a[]`aehDxh^%\)a[RgeQ
xﬁ\jxRxgeh^xwQSRxDaNZ!swRﬂPxwR~sﬁ\^Z!xPD]wg[Rw 2V ^Rx\§rP\^gﬃ8u+Q(6;[¨`!R(\DZ[Z[h`uﬂ\aeR\ge\^xwi\[8
B
;
aehtRDRgec\jge\^¢wR
B
huuﬂ]wgegexw(x-\jxSRxg[hDxwQSRx3am(*NPZ[]PuvMa[MP\ja	8#+Q(';


8
N
+?(*No;\^ZEhDhZﬃ/
a[MPR)\jge\^¢wRtZxy( a[MwRxaeZgv\jxPZbaeZbrh3Zma[h^xxr(-¨h^a[MwRg[ZmRa[MwR§5\^g[\j¢PRtxwMwRg[aeZba[MwR
gv\jxP-hja[MwRt\^g[\j¢wR(¡ageRrP\DuﬂRZ 

Rtxwh^a[R(aeMP\aaeMwRQ#\_`QS\^Ûge\^xw-h^E\\jge\^¢wRVh`uuﬂ]wgeg[xwSx
\rP\^g18
N
+Q(*Nn;geR\^uvM\j¢wRbgeh^Q 8a+Q(';ZN¢hD]wxPs¢c#a[MPRZmcSR(hja[MPRtZda	(- 
qZ[Z[]wQSRRDRgec-\jge\^¢wRtZ\DZ[Z[^xwR~s\#gv\jxP-ge\^xw^xwS¢?Rﬂad!RRx \^xPs|9 !LNMPRx!Rs`RﬂPxPRta[MwR
gv\jxPVh^\ba[RgeQ Mù\DZ<bPaeMwR1aeRgeQyZuh3ZmR~s)\^xPs Û ÛZ%a[MwRNQ#\_`QS\^ge\^xw(hj\\jge\^¢wR¿h`uuﬂ]Pg[gexP
x7Mv 

RVswRﬂPxwRa[MPRVuh^QSrwRﬂ_`¡adc#h^"\jxR 3]P\aehDxyT 4M
V
a[Mg[R~Zmr?Ruﬂa1aeh)aeMwRQ#\j_Q#\j?ge\^xw'9\^Z
ﬀ
8T ﬃM
V
;<8ﬂﬁ

+
525@5
+ﬃﬁ %+ 6Z !8?  +. M;A; BdT9I
MPRgeRﬁ/EZ¿a[MwRVx]wQ)¢?RgNh^%h`uu]wg[geRxuﬂRZ1hj"\^g[\j¢wRZ¿hj%ge\^xwEx T sM
V
¨`\jxPs  #3Z¿a[MwRVx]wQ)¢?Rg
h^Z[cQ)¢?h^ZNxD 

RswRﬂPxwR\!R.¹h^]PxPs`RsrP\^gmae\^Ûh^gvs`RgexP)h^xﬁrP\^gvZ!¢cZ[RﬂamaexP
8?T sM
V
u+Q(';#" 8?T 
N
M
N
V

N
+Q(
N
;¦
ﬀ
8?T sM
V
; +
ﬀ
8?T 
N
M
N
V
; BAI
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
T5}
 6I @  +* '

K0'

- :VYi    jVYi
 6IUpﬁ +* '

K0'%$(- jVYi  * '

,o'%$U-n   VYi0"!('*) +
 6I   +* '

KZ=;- :VYiv * =,ﬁ'

-  j+Y7 "! = #   


 6I?o +* '

K
ce@op(hn- j+Y7v  +* '  K0+@-g* '   K0pV- +*ce'  '   h,o'

- VU*Pce'  +'   h,ﬁ'

-/Y7
'

'
 
! ﬀ	A['

r# - .>: +ce+@Up(h+V
 
 2. ' eK   '  /K   '


 6I
0
 +* '

KZYE +=Q-  VYi   +* 'LK0n- +* YE ')V=Q,o'

- jU* YE ')+=Q,o'

-/Yi
'%! ﬀ	)['

r#-ﬁ.   VV=#  


 
2. 'K   '


 6I
/
 +* '

KZYE +=Q-  VYi   +*   KG-n* YE   V=Q,ﬁ'

- jﬁ* Yd   +=Q,o'

-/Yi
'%! ﬀ	)'

r#-ﬁ. j +VVYE V=Q1# 	 

   


 
2. 'K   '


 6Iﬁ +* A +@o((B(>9KA o@ﬁUB((U>.- :+Y7   +* +@ Ko@V-((U* g>dKU>j- :VYi
<%^]Pg[Rt{G/pQSrw¡u\aehDxge]wRZ!hDgR 3]P\ja[RZ
MPRgeR + s`RxwhjaeRZ%a[MwR!Rﬂ_`uh^Dge\^rwMwuh^gvs`RgexwP ùWRQ#\jgeaeMP\aa[MPZh^gvs`Rg[xwZxwhja\Rﬂ_`uﬂh^Dge\^rwMwu
R_a[RxZmh^x§hj?a[MwRNh^gvs`Rg[xwVh^xR 3]P\aehDxPZ%a[htZ[R 3]wRxuﬂRZEh^RD]\a[h^xZ BJMwuvMZExwh^aE!Rﬁ.AhD]wxPs`R~sNI¨
hDg%xPZmae\^xPuﬂR!rP\jgvZùa[MS\jxRQrwadcZmRD]PRxPuR1hjR 3]P\aehDxPZ\jgeR1xPuﬂhDQr\jgv\j¢wRa[M§\^xcVh^a[MwRgErP\jg 
LNMwRs`hDQ#\jx=hj(\oZ[]w¢PZma[a[]wa[h^x
ﬂ
Z§a[MwRZ[Rﬂa i8
ﬂ
;' 
B

ﬂ
B
ts
B
 
 

RZe\5ca[MP\ja#\
Z[]w¢PZma[a[]wa[h^x
ﬂ
Z
#	'*"

B
g j8
ﬂ
;\!8
B
; + \!8
ﬂ
B
;e  <Ph^gSxPZdav\jxPuR^¨1a[MwRﬁs`Rx3a[adc
Z[]w¢PZma[a[]wa[h^x Z)s`R~uﬂgeR\DZmxwZ[xPuR-aeZs`h^Q#\jx£Z)RQrwadc^ 

R$xwh^a[R#aeMwR-hDhxwrwgeh^r?Rg[a[RZh^
swRuﬂgeR\DZmxwSZm]P¢PZdae¡ae]`a[h^xZ 
¿¬
 Ł ﬀ ﬂ
8; )
F`ﬀ)ﬂ Gﬀ;* $ﬀ' ﬀ+# ﬃ	;*"[*
* P
F$ﬀ)G* J* 7ﬃ	;*":*
* :
F $ﬀ'\D
8"#;! 
ﬀﬂLJ* #	'*" $FTﬃﬃ	ﬂ
T MM
N
V
sT M<M
N
V
ﬀ'	
ﬀ
8T MM
N
V
; +
ﬀ
8
ﬂ
T MmM
N
V
;
D
8&%u; )
FHﬀ)ﬂ Gﬀ;* $ﬀ'ﬂﬁﬀ
T MAU
BaV
ﬀ+
|ﬃ	;*":*
* :
F $ﬀ'ﬂ '!Rﬀ+ $FO*
* P
F$ﬀ)
T MAU
BaV
J*
#	'*"C Nﬀ'	`)
Cg X[Z,\#8PM?;
E
\!8nC!;Qt+ \!8
B
;
)!
C7gﬂ i8
ﬂ
;
D
LNMwRa[Rg[QSxP\aehDx-hjùge]wRZ48:

 
;Ex-P^]wgeR{)g[RRZ¿h^x-a[MwRh^hxw)a[RuvMPxwu\j?RQSQS\)MwuvM
ZNrwgeh^Rx$xﬁ\^rwr?RxPs`_q rPg[h`uﬂRRs`xw¢c-xs`]PuaehDxﬁh^xa[MwRthDgeswRg "t 
¿¬
 Ł ﬀ 
 ﬃﬃ
s 8?T M
V
u+Q(';
  HF)	

#$TJ* 	,
N R	
Fc*
8:

 
;
D
)
Fa

ﬀ
'** ) '	J*ﬃ ﬂ ﬃ	 ﬃ


8T .N MON
V

N
+Q(*N:;
'DR&ﬀ_	
FcC# $*E=ﬀ'	

:' 	 ?%
N!ﬃ Wﬀ8
ﬀ)
M
"
F	)$ﬀ)
8
N
+?(*Nn; s
ﬂ
8#+Q(6;
E

F	ﬂ *ﬃ' J*
M
*ﬂ
	


ﬂLJ*dﬃ	;*")E
	


 
7s
B
)!
MﬃUg F
ﬃ
B
g" j8
ﬂ
;
D
Ü%Ü ë'dPáâ
è
ê
T93  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
P!c$a[Rge\ja[xwRQQ#\ @  w¨`¿Rtu\^xuh^xPu]s`RVa[MP\jaR 3]P\aehDxPZu\^x¢?RtRQxP\ja[Rsù 
}  °° <yïﬃy ° _ ﬀ )

*ﬂ% 
M
 )$ﬀ) ﬀVG'	*
8a+Q(';
'

);* Wﬃ	ﬂH&'!*D
kﬁhDg[Rh^Rg¨¿RQQ#\ @  £Rx3ae\^ZSa[M\a$R^Rgec=geRsw]PuaehDx ZmRD]PRxPuRZdav\jg[a[xwg[hDQ \=ZmcQ)¢?h^u
uh^x`^]wgv\aehDx 8?T 4M
V
~{+QG=+Q(6;ER¡aeMwRgNaeRgeQSxP\ja[R~Z¿hDgNg[R~s`]PuﬂR~Z¿a[h#\jxxPZmae\^xPuﬂR(h^p8:~{+QG=+Q(6;[ 1pxPuﬂR
\^/aeMwRh^a[MwRgg[]wRZNgeRsw]PuﬂR(aeMwRZmcSRth^"aeMwRrwgeh`uﬂRZeZ{~S¨P\jxﬁxPs`]Puﬂa[^R\^g[D]wQSRx3ah^xa[MwR)Z[cSR(hj~
rPg[hDRZ1a[RgeQSx\a[h^xhDg¢P\^Z[u(Z[cQ)¢?h^uVgeRs`]Puﬂa[h^xù 
 
¬°  ¬   ﬀ 
;*$
*'ﬂ[ ﬀ'$
	 ?%
N $ﬀ' '

);*
Wﬃ	ﬂH&'!*D
 P  "Rﬂa| ~ù¢?R#aeMwR$x]wQ§¢Rg)hjxPZma[ge]PuaehDxPZx£a[MPR-rwgehuRZeZ*~S¨
$D(D
¨s2\\af$^¨= 2
B

M{d~a Y ~¡¨Raeuj VqEg[]wRZ8A
.
;Q+@8KŁ
.
;?+280
.
;Q+28

.



;!s`R~uﬂgeR\^Z[R7 ~  %P¿cﬁRQSQ#\C@  w¨P!R)xwh
aeMP\aR^Rg[c#geRs`]ua[h^xﬁZmae\jg[a[xwgeh^Q 8T sM
V
~{+AG=+?(';Ra[MPRgZma[h^rZNh^guﬂhDQSrw]`a[R~Z\#uﬂhDx`P^]Pge\ja[h^x
ﬂ
8P~{+AG=+?(';[ `P¿cswRﬂPxwa[h^x"¨hT M
V
~ + 
ﬂ
~¡¨ÛMwuvMoZ[MwhZba[MP\jaVR^Rgecﬁg[R~s`]Puﬂa[h^x]Zmxwg[]wRZ
8Q
.
;Q+28OŁ
.
;Q+@80
.
;?+28

.



;?+28 
.

 
;R^Rx3ae]P\jcSaeRgeQSxP\ja[R~Z 


Rﬂ_a¿R(R_`\^QSxwRVaeMwRZmhD]wxPs`xPRZeZ\jxPsﬁuﬂhDQSrwRa[RxwRZeZ!hja[MwRZ[cQ)¢?h^uVgeRs`]Puﬂa[h^xﬁZmc`Zma[RQ 
¬
x<_1yïﬃy
°
_  ﬀ
 
s 8:~{+AG	+Q(';
   *'ﬂ[ ﬀ'$Yﬀ'
M
"%
F	 ' $ﬀ'C'D ﬂ    ")	 ﬀ,
F! *
* P
F$ﬀ)&D
8%;
 

	!7
2\\
 
~ s\\
'Da 

2\\
 i

 
N
'!%
N

2\\
D
8"#;
 

	!ﬂ
 (
  ﬂLJ* ﬀ)ﬂ G' c

$R$FO*ﬃ
Nﬃ&
G 7 } G


(
D
 
¬°

¬
  ﬀ
	
8P~{+AG=+?(';


2\\
 
&
ﬂ
 (
ﬂ
8:~{+AG*;


2\\
D
  
 2<whDg1¢?hjaeM-QSrwu\aehDxPZ¿¿Rrwg[h`uRRsS¢cSxPs`]Puﬂa[h^x-hDx#a[MwRRxwjaeM-hjÛaeMwRbgeRsw]PuaehDx
aeh$\jxﬁRg[geh^xwRh^]PZOBAZmcQ§¢hDu(Iuh^x`^]wgv\aehDxù ¿L%h-ZmMPh
ﬀ'ﬂ%c!\**
BQSrwu\a[h^xbB II¨?RQSQS\
{P  @ZNxPZma[ge]wQSRx3av\j¹ ?<Ph^gNxPZdav\jxPuR^¨wZ[]wrwr?hDZ[R &
ﬂ
 (
ﬂ
8
..
1(68
B
+?ﬀd;
B
h~{+AG1;


\\` 2P!c
swRﬂPxwa[h^xﬁh^uﬂhDQSrP\ae¢w¡adcD¨
ﬂ
8
B
0;hg  c8&*8
ﬂ
GﬁA;A;1\^xPsh^gNa[MPRtg[R~s`]PuaehDx$aehSRgeg[hDg¿aehS¢Rtr?hDZeZm¢wR^¨
aQ§]PZma¢?Ra[M\a
ﬂ
8
B
Q;p(68PM+?ﬀd;!h^gVZmhDQRdMv %P!cRQSQ#\${P  @&BdT;I¨?¿Rxwh aeMP\a
ﬂ
Gﬁpg

(ﬁ!ﬂ
 

RuﬂhDxPZ[s`Rg!ad¿h#u\DZmR~Z 
8%;làﬀ g

8nG

;a[MwRxjMpg c8ﬃ8
ﬂ
G

;A;1\jxs$ge]wR68
	
.
A
;1\jrwrwRZ 
8"#;=làhﬀ Ug

8nG

;a[MwRxù¨?¢3cRQSQS\${w  @BdT;I¨Dﬀ>Ug

8
ﬂ
G

;¿\jxsa[MwRg[Rh^geR*(68:M+ﬀd;cg
+
(ﬁ


8
ﬂ
G

;[ 
P!c-RQSQ#\S{w  @B¹I¨ &c(8:MONP+?ﬀd;mg
+
(ﬁ


8nG

;M
ﬂ
MONù\^xPs$a[MwRxge]wR68
	
.

;1\jrwrPRZ 
<P]w%s`Rﬂav\jZNh^"a[MPRVrPg[hhjE\jgeRDDRxxﬁ\jrwr?Rxs`¡_RP 

hjaeRaeMP\a¢c#av\jxP|8P~{+AG1;uh3ZmR~s$\jxs
(  §¿R(h^¢wae\jxa[MP\ja*8:~{+AG*;


2\\)8:~{+QG=+u;


2\\ 

 
%*%ﬂﬀ§$* ﬀ¦*% *"#ﬃ ﬀ)ﬂ 	  Eﬂﬀ)
lÓx-a[MwZ¿Z[Ruﬂa[h^xù¨3!RZ[Mwh¦Mwh¤a[h)ïa1a[MPRbhD]wg1geRZma[geuﬂa[h^xPZ1QSr?hDZ[RsSxZ[Ruﬂa[h^x-{taeM]PZ1s`RPxwxw§\
Z[cQ)¢?h^uVgeRs`]ua[h^xh^gNaeMwRt]wùQSh`s`R"x3a[geh`s`]PuRsxZ[RuaehDx`  ùRa]PZNPgvZdabuh^xPZ[s`Rg!a[MPR(h^]wg
geRZma[geua[h^xZ!Z[Rr\jgv\a[Rc-\^xPsrwg[R~ZmRx3aNhD]wg¢P\DZmuVs`R~\^Z 
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
T'6
  Ł` yŁP
# ¬ %yn_ ¬3­ 1° ﬃyï<y ° _ p`]wrwr?hDZ[Rb!RMP\5^Ra[h)s`R~\j?¡aeM$\Z[cQ)¢?h^uuh^x`^]wgv\aehDxh^Ûa[MwR
Z[MP\^rR|80 
B
 (8:M+
B
0;c~{+AG=+?(';[   RxwhjaeRa[MP\jaVhDgt\jxcZm]w¢Zdae¡ae]`a[h^x
ﬂ
Z[]PuvMaeMP\a
ﬂ
 (#¨
ﬂ
8A 
B
(8:M+
B
0;c~{+AG1;geRs`]PuRZN
ﬂ
8:(8:M+
B
Q;A;hgje  
lÓxDRxwRge\^A¨
ﬂ
M=gre xRDRgecZ[]w¢`aeRgeQ>(8:MON:+QMON N:;1hjhMv¨DMON N"ZR¡aeMwRgV\#xP\jQSRhDg\#\^g[\j¢wR^¨
Ze\5c
B
 lÓxa[MPR(Z[Ruh^xPsu\DZmRD¨`¿R(Z[\5cSaeMP\a
B
Z\)\^g[\j¢wRVx © DRc#r?hDZ[¡aehDxùªw\jxs
ﬂ
8
B
;gv\jxwDRZ!h^Rg
x\jQSRZ 
P!c-aeMwR)uh^xPZma[gv\jx3aeZNQr?hDZ[Rs¢c-aeMwRtRxg[hDxwQSRx3a=(#¨P
ﬂ
8
B
 ;hg6bXa[MPRx
B
 g

8:G  ;1MwuvM
Zt\Pxwa[R-Z[Rﬂa~ -LNM]PZ(a[MPRgeRS\^g[RShDxwco\Pxwa[R#x]wQ)¢?Rgth^N\DZ[Z[^xwQSRx3avZh^¿aeMwR#\jge\^¢wRZ(xDRc
r?hDZ[a[h^xPZ!aeMP\ab\^g[R(uﬂhDQr\a[¢wR(¡aeM (# 
<Ph^geQS\^c^¨`RﬂaLG  ﬁMhg|GJI<8PF;p &
ﬂﬂ
Mpgie
 
   RVxPhja[RVaeMP\a\§a[Rg[Q]M1ZNx|G x\^
Z[]w¢`aeRgeQ#Z	(68PM+QM N ;[¨DM N ZR¡aeMwRgb\-xP\jQSRhDgb\#\jge\^¢wR^ !làhMLg G a[MPRxRﬂayX!Z,\	
u8:M?;!¢RtaeMwR§Z[Rﬂa
h^%\jge\j¢wRZ
B
MwuvMhuuﬂ]wgxiMx © DRc-r?hDZ[¡aehDxùª¨
$D(D
¨?Zm]uvM$aeMP\a	(68PMONP+
B
;Z\#Z[]w¢`a[Rg[QhjMv 
¬ x<_1yïﬃy ° _ﬁﬀﬃﬂ
 

	!
ﬂ 
8:M+?(';
 
	


ﬂ


'D
M{g e
ﬀ'	
	

M{giG
E
X[Z,\	
#8:M?;m

B

	
+
52525
+
B

 
E
q #+
E )!ﬂ
8
B 
;hg

8nG

;
E  
B 
g X[Z,\ 	
 8PM?;
'D ﬂ
8
B 
;f
B 
EXﬀ'ﬃ	

J*9D

a[Ma[MPZ(xwh^ae\ja[h^xù¨Û!R§geRgea[R§a[MwRSge]wR~Zh^g(Ra¨ùhD]`a[rP]`a¨"u\^Z[R^¨ù\^xPsuh^xPs`a[h^x\jE¢cuﬂhDQ`.
¢Pxwxwog[R~s`]PuaehDx \jxPs xPZmae\^x3a[\a[h^x=hj\jge\^¢wR~Zx ^Rcrh3Zma[h^xù  <whDg)xPZdav\jxPuR^¨a[MPRge]wR 80 ;
¢?Ruh^QSRZ(/
8A 2
B
M{~{+AG=+?(';
 ﬂ
8T MAU
BaV
~{+AG=+?('; ¡
ﬂ 
8PM+Q(';
5

RZ[Mwh^]wsSrP\^]PZmR!aehtxwhjaeRa[MP\jaa[MwZZ\(¢wge]`aeRNh^gvuﬂRQSRﬂaeMwh`sÛ ElÓxS\^xSQSrwRQSRx3av\a[h^x"¨^a¿\jrwr?R\^geZ
aeMP\a(\-QSh^geRRﬃA#uRx3aV\jrPrwg[h3\^uvMﬁZaeh$geRZma[geuﬂaa[MwRgv\jxwDRthj1\-\^g[\j¢wRx^Rcr?hDZ[a[h^xù¨ÛZe\5c
B
m¨
aeha[MwRuh^geg[R~Zmr?h^xPswxw§Pxwa[RZ[Rﬂah^xP\^QSRZ

8:GﬁO; BrPg[hs`Rs¡aZNxwh^aRQSr`adcGI 
¬
yJj<y
°
_
qbZtxa[MwR$g[R~s`]PuaehDx£hjOBJZmae\^xPsw\jgvsNI(uh^x`PD]wgv\a[h^xZ[BïPD]wg[RT;I¨¡aZRxwhD]w^Ma[h
x3a[geh`s`]PuﬂRS\uﬂh^]PxDaeRg~ )LNMwRx\ZmcQ§¢hDu§uh^x`^]wgv\aehDxZ(\ 3]P\^swg[]wrPR|8:~{+Q9+AG=+?(';!MPRgeR9=Z
\xP\ja[]wgv\jÛx]wQ§¢RgbZ[]PuvM$aeMP\a
zo{}|ﬁ~
8P~;
&
zﬁ{|ﬁ~
8nG1;[ bY8n9<;e 

R(a[MwRxﬁ\Dswsa[MwR(hDhxwSg[]wRVh^g
geRZma[geua[h^x" 
8P
B
~{+Q9+AG=+?(';

8?T ﬀ



U
BaV
~{+A9  H+AG=+?(';
5
}
Ł`Ł # #
¬
#!
°

°
<yïﬃy
°
_ 
R(\^ZeZ[]wQSRa[M\aNrP\jgv\jR?uh^QSr?hDZ[¡aehDx-ZN\DZ[Z[h`uﬂ\a[^R\^xPs$uh^QSQ)]wae\'.
aeDR#\jxPsa[MP\ja~ s~ !w #LNMwRxù¨"a[MPh^]`ahDZeZVhj¿DRxwRge\^adc^¨"¿R#\jN\5cZgeRs`]PuRa[MwR#RﬂïaeQh3Zda
aeMwgeR\^s$hj%\rwgeh`uﬂR~Z[Z!\jxPs!RV\DZ[Z[]wQSRbaeMP\aNaeMwRgeRZ\aNR\^Zma\jxwh^a[MwRg¿aeMwgeR\^s$g[]Pxwxwxw§xrP\jgv\jRA 
<Ph^gxPZmae\jxuﬂR^¨aeMwRtge]wRVhDgh^]`aerw]`aZg[Rg[amaeRxﬁ\^Z!hDhZ 
8A M
5
~,~
N
+AG=+?(';

8P~,~
N
+AG
&
.M
 
+Q(';

Rxwh^a[Rﬁa[M\a-aeMwRuﬂhDx  P]wRxPuﬂRh^VxwhDxF.àxwrP]`a-g[R~s`]Puﬂa[h^xPZBJrwgeh^r?hDZ[¡aehDx¦w  }#ISs`hRZSxwh^a\jrwrPc 3
ama[Rge\^c 3aeh-ZmcQ§¢hDuVg[R~s`]PuaehDxPZ ?<Ph^gxPZmae\jxuﬂR^¨wuh^xPZ[s`RgNaeMwRZmcQ§¢hDu(uﬂh^xwP^]wgv\aehDx
8A 2
B
(68PM+
B
ﬁ;c6WT
B
L -:ﬀ
ﬂ
+?ﬀ
ﬂ
3
V
2\\u+,ﬀ
ﬂ
 
+
B
4u,ﬀ
ﬂ
 
;
5
LNMPRh^]`aerw]`aN\jxPsaeMwRbuﬂhDxPs`a[h^xP\^s`h)xwhja¿uh^QSQ)]wa[Rb\DZEa[h)Pg[RNaeMwR8A ;ge]wR¿RM\5^RNa[h)xPZmae\^x3a[\a[R
aeMwRS\jge\^¢wR
B

a[M\$xP\^QSR)aeM3]ZrPg[R~uﬂ]Ps`xw$aeMwRSg[R~\^uvMP\^¢wadch^¿Rg[geh^gxoa[MwRhjaeMwRg(rP\^ge\^R
Ü%Ü ë'dPáâ
è
ê
T95  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
 nM @ ZUrKGﬂ4 ] 
 nM p Z A ﬃ;rK} 

ﬂ4   
 nM ﬁZ A ﬃ;rKA 

+ﬂ4    

rK0

ﬂ   F '
	 '6gf}  
 nM  ZU'rKGﬂ  ]  !q'ﬀ# - .>j +	j r0'
<^]wgeR @N/WR~s`]PuaehDxh^gxwR 3]P\^a[RZ
uh^QSr?h^xwRxDa~   RﬁRﬂ_`rR~uaSa[M\a#]PZ[Rﬂ]wuh^x  P]PRxPuRgeRZ[]waeZSu\^x=¢?RhD¢`ae\^xPRs7MwRx7a[MwRaeMwg[R~\^swZ
ge]wxwxPxwSxﬁrP\jgv\jRÛs`hSxwhjabZ[MP\jgeRV5\^g[\j¢PR~Z 
w ° _"± yïﬃy ° _%Ł #  RRxwgeuvM \Z[cQ)¢?h^uuﬂhDx`P^]Pge\ja[h^x¡aeM=\jxPhja[MPRg§uh^QSr?h^xwRxDa
+
MPuvM Z)\
xw¡aeR$Z[Rﬂa)h^!xwR 3]P\^a[RZ Gt]MbhDg)\Z[rR~uﬂ\j¿Z[cQ)¢?h^ BMPuvM£ZxwR^RgZ[\ja[ZdPR~sNI 

R-g[a[R
ﬂ
 
+

+
t \jxs
ﬂ
Z[\ja[ZdPR~Z¿\^ÛxwRD]\j¡aeR~Z¿x
+
 

R(rwg[R~ZmRx3a!x-PD]wgeR%@#\Zdav\jxPsw\^ges$ZmRaNh^
Z[QrPu\ja[h^xg[]PR~Z!h^gxwR 3]P\^a[RZ 

R1xwh^a[R1a[MP\ja%R\DuvMtg[]PR1swRuﬂgeR\DZmR~Z/a[MPR¿x]wQ§¢Rg"hjPZ[cQ)¢?h^Z %LNMwRxù¨!R1u\jxZmae\aeRaeMwRhDhxP
rPg[hDrh3Zma[h^xù 
}

°°
<yïﬃy
°
_ ﬁﬀ6
 


	 "
=$F	
Fﬁ*)ﬀ'	\ 2
N'$*
8O 

A
;

M
"%
F	C)

';* !	ﬂH&)W*ﬃD

Ru\^xxwh x3aeg[h`s`]PuR(h^]wgQShDZma^RxwRgv\j/xwh^a[h^xhjEZmcQ)¢?h^ugeRsw]PuaehDxù 
¬
x<_1yïﬃy
°
_ﬁﬀ
 =*ﬃ'H$F'X`*ﬃﬃXﬀ+%&2
N'  $* J*
Z[QrPPRs
 % J*=&ﬀ'  2
N'\!ﬀ

)! 
	 ?%
N $ﬀ' 	
Fﬁ*
8O 

A
;
#ﬀC\ﬀ'& D
¬
x<_1yïﬃy
°
_ﬁﬀ
 *'ﬂC ﬀ' $ ﬀ'
M
"
F	' $ﬀ'TJ*  
F:
;&ﬁ
8P~{+A9+QG=+Q(6+
+
; 
ﬃ	 ﬂ
8%; ~
J*  	 ﬀ(* *
	
'*Y*WFﬃ
M
[# ﬀ 7;

)!
G
J*=`\ﬀ']ﬃﬂ% 
M
W *ﬃﬃ ﬀ+Y!ﬃ	ﬂ
* 
e
*
N
)Aﬀ)	O*ﬃﬀ'ﬂ[O*ﬃﬃﬀV 7;)	$#ﬁ*

B
,+
5@525
+
B

 
E
u*Xd8:~;
&
X[Z%\H8:G1;[ 
B
,+
5@525
+
B

 
D
8"#;(
J*
'  7(	 ﬀ'Nﬂ[ﬃNE
B
s%G ,+
525@5
+
B

%G

'* * G
M
C 
M
N $ﬀ'#D#D
8&%u; 9
J*
[\'P
F	' [
Fﬂ[ ﬃ	=*
N:)X 
ﬀ
v
g
zo{}|ﬁ~
8:~;
&
zo{}|ﬁ~
8:G1;
&
zﬁ{|U~
8
+
;
$F
q9
D
8a;
+TJ* 
M
WO*ﬃﬀ+O\ 2
N'$*
ﬀ'	

D

RrPg[R~ZmRxDa!x$P^]Pg[R~Z!}w¨3P¨\^xPsR6(a[MwR]wÛZmc`Zma[RQ hDgNZ[cQ)¢?h^ubg[R~s`]Puﬂa[h^x-MwRg[R¿RVs`RxPhja[R
a[M
oR¡aeMwRgt\$5\^g[\j¢PR§h^g(\$uﬂhDxPZmae\jx3a(\jxPs¡aeMy~ \$rwg[h`uRZeZbMwuvMo\Ds`QS¡avZ\DZ(Zm]w¢Prwg[h`uRZeZmR~Z
ad!h#Zmr?Ru\^/h^geQ#ZNhj"aeMwRuﬂhDxPs`a[h^xP\^A¨`x\jQSRcyT M<MON
V
~ \jxPs T M7tMON
V
~S¨wrwgehs`R~sM+?MONJgje¿ 
¬
x<_1yïﬃy
°
_ﬁﬀ
  
s 8P~{+A9+QG=+Q(6+
+
;
 T *'ﬂ[ ﬀ'$Tﬀ'
M
"
F	' $ﬀ'\D H

	! 
2\\
 
~ s 2\\6,~1N
)! + J* *ﬂ & 
M
D= *1
*
N)+E



	W 

2\\
 7

 
N
)!a
N

2\\
D
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
T~|
LNMwZSs`Rﬂxw¡aehDx7h^Z[c3Q§¢hDu-geR\DuvMP\j¢P¡adch^bRgeg[hDg)Zid]PZdae¡Rs ¢caeMwRﬁh^¢PZ[Rge\a[h^xaeMP\aS
+
ZZ[QSrwPRs¦aeMwRx ¿Rou\jx \j!\5c`ZSPxs \=Z[]w¢PZma[a[]`aehDx
ﬂ
Z[]PuvM¦a[M\a
ﬂ
  ( \jxs
ﬂ
 
+
BJMwRxuﬂRﬂhDgmaeM\j¢w¢Pg[R3\aeRsﬁ\^Z
ﬂ
 Y(6+
+
Iﬂ bL"h-Z[RRa[MwZ¨?Rﬂa]Zbs`RPxwRaeMwR)MPR^M3a 8:M?;1h^1\Sa[Rg[Q>M
\DZ J8Kﬀd;< J8
B
;< t\jxPs 8f8:M  +
5@525
+?M

;A;f   q
B
	 J8PM  ;4 H+
5@525
+Q9
 
   RtxwhjaeRaeMP\a
ﬂ
Z\SZm]P¢PZdae¡ae]`a[h^xaeMwRx
 8
ﬂ
M?;  q

B
8 8:M?;Q+Qq

B
 8:M?;   J8
ﬂ
B
;c
B
g X[Z%\#8:M?;
 5
kh^geRh^Rg¨%^^Rx \ZmRadG

e ¨G t ﬁ!R$u\^x=\jN\5cZtPxPs \^x£x3a[R^Rg 
ﬂ
Z[]PuvMa[MP\ja   +
 
ﬂ
&cM7g  c8ﬃ8nG1;Q; J8PM?;6 ù ¦L\j^R 
ﬂ
  
{
 8:M?; mM|gYG
 
\^xPsM
ﬂ
gYG Z[]PuvM=aeMP\a
 8:M
ﬂ
;f 
ﬂ
^ LNMwRxù¨w]PZ[xPr\jg[xwSh^RgcM
ﬂ
¨`¿Rtu\jxﬁ¢w]wsaeRgeQSZNh^E\^g[¢P¡aege\^g[cSMwRDMDa  + 
ﬂ
 
}  °° <yïﬃy ° _ ﬁﬀ8	
  + 8T*ﬂ% 
M
 *ﬃ
ﬀV \
N) $*_)!
 
ﬂ
 8' N!W"#ﬃ	C*
Nb$F'
X!Z,\ 8
+
; 
B
 +
525@5
+
B

 
'D
B

	'"#*ﬀ87'	  *ﬃﬃ
 
ﬀ'W)N" !	ﬂ`*_ﬀVRﬃ"'
 
ﬀ'	 '
  + 
ﬂ
D
)
ﬃ ﬃ	 J*
[*
*P
F $ﬀ'ﬂ *
N 'ﬃﬂ
 
+ '! ﬂ
B
 g  
D
 P ¿là
+
 §a[MPRx!R)\jgeRts`h^xwRD Np`h-Zm]wrPrh3ZmR
+
ZbxwhjaRQrwadc\^xPsﬁZmQSrwPR~sÛ LNMwRxﬁau\^x
¢?R#ge¡a[a[Rx£\DZ
ﬀ 
ﬂﬁﬂﬁﬂﬁ 



 
ﬂﬁﬂﬁﬂﬁ 
v

B
%tM


MwRg[R
B
ﬀtg]X[Z%\ 8PM


;e  ùRaﬃ
v
q

B
	 J8PM


;
   9+   !  q
 
\jxPsRﬂa
ﬂ
¢R$\^xcZm]P¢PZdae¡ae]`a[h^x£Z[]PuvMa[MP\ja  J8
ﬂ
B
Q;4 8   %;!ﬃ a[M
ﬃ q

B
8ﬃ
v
+" 
ﬂ
;E\^xPs
ﬂ
B
mg [ LNMwRgeRbZN\a¿R\DZda!h^xwRVZm]uvMZ[]w¢PZma[a[]`aehDx$¢cSM3cr?hjaeMwRZ[Z 

R
u\^Q a[MP\ja
ﬂ
 
+
 

Rs`ZdaexwD]wZmMad!hSu\^Z[RZ(/
B

tM



+jX[Z%\ 8PM



; 
B

+
525@5
+
B



 5
LNMPRx /
 8
ﬂ
B
Q;f8ﬃ %;ﬃ + q

B 
 
ﬂﬁﬂﬁﬂﬁ 


%8#ﬃ
v
+$ﬃ
v
  8ﬁ! %;!ﬃ ; #% 8
ﬂ
M


;
5
B

tM



+ &(!$+ 
B

gYX[Z,\#8PM



;
5
LNMPRx /
 8
ﬂ
M


; # 8
ﬂ
B 
;<Y8ﬁ! %;!ﬃ +8  %;ﬃ  J8
ﬂ
B
Q;
5

w
°

°
# #JŁ`
­
 ﬀ &
 

8P~{+A9+QG=+Q(6+
+
;

2\\
$F
&
ﬂ ﬂ
 (6+
+\D

Rﬂ_a1!Ruﬂh^QSQSRx3aaeMwRg[R~s`]Puﬂa[h^xSg[]PR~Z ELNMwRNPgvZdaDg[hD]wrhj/g[]wRZErPg[R~ZmRxDaeRsx§^]wgeRb}(s`R\^Z
a[M\^"h^r?Rgv\a[hDgeZ!¢w]wauﬂhDxPs`a[h^xP\^ù\jxPsﬁ\jrPrwRZa[MwRs`R~\^ZZ[^RaeuvMwR~s\^¢hDRaeh#MP\jxs`Rt\^g[\j¢wRZ
x^Rcr?hDZ[a[h^xù¨g[R~Zdaeg[uaehDxù¨\^xPsﬁrP\jgv\jR"uh^QSrh3Zma[h^x"  LNMwRge]wR~Zaeh-MP\jxs`Ra[MwRuﬂh^xs`¡aehDxP\j
\^g[RrwgeRZ[Rx3a[R~s x=^]wgeRZ 3\jxPs 6 ¤lÓx=aeMwRPgvZda#ge]wR 8 
.

;e¨1!RxPZmae\^xDae\ja[Ra[MPRaeRgeQ#Z§x¤a[MwR
uh^xPsw¡aehDxP\jc8?T M= MON
V
~

+Q~
)
;\jxPsoZmrPat¡a(xad¿hrP\^gmavZ
ﬂ
8T M	 MON
V
~

;\jxPs
ﬂ
8?T Mﬀt MON
V
~

;[ )LNMPRxù¨
!Rﬁs`RDRh^r£aeMwRﬁg[]wRZ)a[M\a#MP\jxs`Ra[MPRZ[QSrwRg#uh^xPs`a[h^x\jZ|T M' MON
V
~ \^xPs T M t MON
V
~ MPRgeR
M+?MONkgje   ﬃ 3]P\j¡aeR~Z\jgeRgeRsw]PuﬂR~s-¢c#a[MPRhDhxw§ge]wRZNh^"PD]wg[R 3RBMwuvM\jgeRVZ[QS\^g!a[ha[MwR
uh^geg[R~Zmr?h^xs`xPge]wRZbhjPD]wg[R)#IMwRg[Ra[MwR§g[]wRZZmcQSQSRﬂaeg[u(a[hr8 
.
A

;¿\jgeRhDQamaeRsÛ %P¿cge]wR
8O
.
;x#PD]wgeR=6¨3xPR 3]P\ja[RZﬃT M7tMON
V
~ \jgeRbZmMP¡ïaeRsSaeh
+
MwuvM$Z1a[MwRx$Z[QSrw¡Rs-¢cSge]wR8K
.


A
;e 
LNMwRﬁgeRs`]ua[h^x=rwg[h`uRZeZ)Q#\5c s`^Rg[DR$MwRx=!Rx3a[RgeR\5^R-a[MwRﬁge]wR~Z§h^gR 3]P\ja[RZx7ad!h
r\jgv\jRaeMwgeR\^sPZN¡aeMﬁZ[MP\^g[R~s$\jge\j¢wRZ Q<Ph^gxPZmae\jxuﬂR^¨wuh^xPZ[s`RgNaeMwRtg[R~s`]Puﬂa[h^x
8T
B
 -oCD+"' 3
V
6aT C' -
B
+$(s3
V
a+
525@5
;

8T
B
N!C
V
T
B
N N!'
V
6aT C' -A-
B
NP+
B
N No3+$(s3
V
a+
525@5
+
5@525
;

8T
B
N! -oCuN:+ACuN Nz3
V
T
B
N Nk)'
V
6aT CuN[ -
B
NP+
B
N N 3
V
T CuN N[(
V
W+
525@5
;
Ü%Ü ë'dPáâ
è
ê
^  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
 &! (  &(') 
	  + VY j 
	<  + VY ' ﬃ["j
   (   V ]	<  + VY j    
	ﬃ  +ﬀﬁ+ﬂVY j "! 7 V+Yi
 H    H IJ4'LK0[MOi]	ﬃ  R[Y  j  1 +* ,ﬁ'.-/
	   YE"jk! 7 +Y7
 8  m 8j';]	ﬃ6R+ VY j   +* = >ﬃ?)@ ,ﬁ'.-/C	< D0Fﬃ VY j
 6S/ 
@
  6SBWoXIdce'  '   h1K
ce+@Up(hNMPO\]	ﬃ  R+ VY j    +* +@B,ﬁ'  pU,ﬁ'   -/C	<  R+ VY j
"! i +ce
@
+
p
hVYi
 6S/ 
p
  6SBWoXIdce'

'
 
h1K0'

MPOi
	<

+ VY jv *ce'

'
 
h,o'

- 
	

 Y "j
 6S
 

  6SBWoXIQYE ')
	K YE V	 /NMOQ
	+[+YE"jv 1 +* ,ﬁ'.-/
	ﬃ+ VY j
"! i YE Yd V
	 eV	VVYiV   	K 1 	9e
 6S/ 

  6SBWoXIQYE ')+=QRK0'

MPOQ
	ﬃ

 Y j  * YE ')+=Q,ﬁ'

-n 
	<

+ VY j
"!1=#  


 6S/ 0U  6SBWoXIQYE ')'%$ﬃK0'

MPOi
	

 Y j  * YE ')+=Q,ﬁ'

=,o'&$U- 
	

+ VY j
"! '[rK +<=#    

$


 6S/ 
/
  6SBWoXIQYE ')+=QRK0'

MPOQ
	ﬃ

 Y j  * YE +=Q,o'

- +* ,o' -e]	<

+ VY j
"!1YE =Q4#	


 


 6S
 

  6SBWoXIQYE ')'
$
K0'

MPOi
	 Y j  * YE V=Q,ﬁ'

V=,ﬁ'
$
- +* ,ﬁ'.-/
	+[+YE"j
"!1YE =Q4#
	



 

V '*) +<+=
#   $
<%^]Pg[R}F/pcQ§¢hDu(g[R~s`]Puﬂa[h^x Ba[MwhD]`abuﬂhDxPs`a[h^xP\^JI
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
wT
 l  
@
  +*  K0

-e @ V p 	

 Y jq 
   +* RK0"-/ @ 	+[+YE"j
   +* rK0  -/qp\	  +[+YE"j
  ceV

h
 l  
p
  +* A 

VKA <-/
	+ VY j   

* RKB-e
	ﬃ6 Y jﬁﬀﬃﬂ 
 l# 

  +* '

K0'

-/
	  + VY j   
	ﬃ  + VY j
 l  

  +* '

K0' $ -/
	+[+YE"jv * '

,ﬁ' $ - 
	<6+ VY j "!(' ) +
 l# 0ﬁ  +* '

KZ=;-/
	  + VY j  * =,o'

- 
	ﬃ  + VY j "! =
#  


 l
 
/
  +* '

K
ce
@

p
hn-/
	<

 VY j
  6S(WﬁXIdce'

'
 
hRKG'

MPO * '

K0@V-g* '
 
K0pV-/
	

+ VY j1"!'

,# - .>: 


 l# 

  +* '

KZYE =Q-/C	<

 VY j
  6S(WﬁXIQYE ')V=QK0'

MPO * 'LK0n-/
	

+ VY j1"!'

,# - .>: +
<^]wgeR 3G/1pcQ)¢?h^ugeRsw]PuaehDx /g[]PR~Z!h^gR 3]P\^a[RZ
 nM
 
  +* drK0n-/
	 Y j    	+ VY [ ErK0+ﬂ<
 nM
 
@
0

   	

+ VY j   
	ﬃ

 VY 

 "!*Q 

 nM @
0
ﬁ
<^]wgeR
6/pcQ)¢?h^u(g[R~s`]PuaehDx /Eg[]PR~Z!h^gxwR 3]P\^a[RZ
Ü%Ü ë'dPáâ
è
ê
D  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
qïa[Rgad!hVgeRsw]PuaehDxSZma[RrPZ\^xPsSQShsw]whtgeRx\jQSxPP¨j!R\jgeR¢P\^uva[h\tuﬂhDx`PD]wge\ja[h^xhj?a[MwRZmMP\^rR
8T
B
-oCD+"' 3
V
~aT C'-
B
+$(s3
V

'+
5@525
;
L%h#\5^h^sSaeMwZNr\a[MPh^h^^u\^hh^rù¨!R(Rx`hDgeuRbaeMwRVh^hxw)geRsw]PuaehDxZma[gv\aeR^cShDx-a[MPRtg[]wRZ
8 
)

; /¡hDxwRhj(aeMwRZ[Rge]wRZ\jrwrPRs x \aeMwg[R~\^s T   M
V

 h^ta[MwRuﬂh^xwP^]wgv\aehDx 8T 
M
V

 
525@5
+A9+QG=+Q(+
+
;[¨¿a[MwRx¤!R^RRr¦\jrwrPcxwa[MwR~ZmRﬁge]wRZSae!R^Rﬂa$Zma[]uv h^g#!Rh^¢`av\jx¤\
uh^x`^]wgv\aehDx
ﬂ
82

5@525
+A9+AG4No+Q(Nn+
+
Nn;[ 
 Rbu\^wa[MwZZma[gv\a[R^c
("#ﬃ	Y	,
Nﬃ $ﬀ'8ﬀ+ 2
N' $ﬀ'G*
  ùRQSQS\ @  RxPZm]Pg[R~Za[MP\jaa[MwRgeRsw]PuaehDx
h^V\uﬂhDQSrhDxwRx3ai8?T   M
V

 
5@525
+Q9+AG=+?(6+
+
;\j!\5c`Z)a[Rg[QSxP\aeRZ¨!\^xPs=cRswZ#\uﬂhDx`P^]Pge\ja[h^x
ﬂ
8

525@5
+A9+QG	No+?(*N:+
+
No;e 
 
¬°  ¬   ﬀ  8%; %
'ﬂC ﬀ' $[	,
Nﬃ$ﬀ)

$F[ﬃ"	`	,
Nﬃ$ﬀ) ﬀV`2
N' $ﬀ'G* '

);*`!	ﬂH
\'!*ﬃD
8"#;8P~{+A9+AG	+Q(6+
+
;


\\
 
&
ﬂ
8
ﬂ
 (6+
+ )! ﬂ
8:~{+A9+QG1;


\\ ;
D
 P  8%;  R-av\j^R\^Z(aeMwRZ[ﬁSR-hj\uh^x`^]wgv\aehDxoaeMwR$r\jg)uﬂhDQr?hDZ[Rsh^Na[MwRZmcSR-h^a[MwR
rPg[h`uﬂR~Z[ZBA\^ZEs`RﬂxwRsx)aeMwRrwgeh3h^Phja[MwRh^geRQ @  @I\jxPsa[MwRZ[ﬁSRNhjPaeMwRZmRahj/xwR3]P\j¡aeR~ZBJs`RPxwRs
\DZ!a[MwR)x3]PQ)¢?Rgh^EZ[cQ)¢?h^ZNxa¨?ud 1rPg[hDrh3Zma[h^x}` æIﬂ 

RthD¢PZ[Rge^RVa[MP\jab\jùge]wR~Zs`R~uﬂgeR\^Z[RVa[MwR
Z[cSRhjÛ\tuﬂhDx`PD]wge\ja[h^x¢w]`aaeMwRge]wRZh^g1g[R~s`]PuaehDxShjÛR 3]P\ja[h^xPZ %LNMwRbR\jDRgEgeRs`]Puﬂa[h^x#Zma[gv\a[R^c
RxPZ[]wg[R~Z¿a[MP\jag[]wRZ!hDgR 3]P\ja[h^xPZNR^Rx3ae]P\jc$R~\^s$a[h#\SZmQ#\jRguﬂhDx`PD]wge\ja[h^xù 
8"#;9LNMPRrPg[hhj¿a[R~uvMwxwD]PR-\jrwrwRsh^gt¢P\DZmuSZmcQ)¢?h^u§geRsw]PuaehDx Ba[MwRh^geRQ @  3\jxs\^rwr?RxPs`_
P INu\jx¢RtR~\^Z[c-\^sw\^r`a[R~sÛ 
8Olx;

R-rPg[h`uﬂRRs¢cxPsw]PuaehDx£h^xa[MPR$Rxw^a[M£hjNaeMwR$geRs`]ua[h^xaehRgeg[hDg 

RuﬂhDxPZ[s`Rgtad!h
adcrwu\^ùu\DZmR~Z 
)
lÓxPZmae\jx3ae\ja[h^xhj%\^g[\j¢wRZNx^Rc$rh3Zma[h^x /u\^Z[R'80
.
;[ 1p`]wrwr?hDZ[R
8A 2
B
M{~%~
N
+Q9+AG=+?(6+
+
;
 ﬂ
N
8?T MAU
BaV
~,~
N
+A9+AG	+Q(6+
+
;


\\
MPRgeR
ﬂ
N

8:M+AG*;[  P!c-xPs`]Puﬂa[^RtMcrh^a[MwR~ZmZ¨
&
ﬂ
N N
 (6+
+
8
ﬂ
N N
8
ﬂ
N
8?T MAU
BWV
~,~
N
+A9+QG1;A;


\\ ;
LNMPRx¿Ruh^xPu]PswRav\jxw
ﬂ

ﬂ
N N
ﬀ ﬂ
N
 
)
W]wRZNhDgxPR 3]P\ja[RZ p`]wrwr?hDZ[R
8T 3tM
V
~{+A9+QG=+Q(+
+
;

8:~{+Q9+AG=+?(6+
+
&
 ﬀtM
 
;


2\\
¢c 8O
.
;[  P!c-xPs`]ua[^RtMcr?hja[MPRZ[Z¨
&
ﬂ
 (6+
+
&
 ﬀtM
 
ﬂ
8:~{+A9+QG1;


\\
\^xPs!R§uh^xPu]PswR§hD¢PZmRg[xw
ﬂ
8?T  t M
V
~{+A9+QG1;
 ﬂ
8:~{+Q9+AG1;e §nxa[MwRhjaeMwRgVMP\^xPsÛ¨/¡¿¿R\jrwrwc
ge]wRZﬃ8O
.


A
;[¨P¡aZRxPh^]wDM-a[h#hD¢PZ[Rge^Ra[MP\ja¡
+%+
Nù\jxs
ﬂ
 
+
N/a[MPRx
ﬂ
 
+
 
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
^{
8 x;op`]wrwr?hDZ[R
ﬂ
 (6+
+
\^xPs
ﬂ
8:~{+Q9+AG1;


2\\3   Rbrwgeh`uﬂRRsS¢c§xPs`]ua[h^xh^xSaeMwRbRxw^a[M-h^Ûa[MwR
geRsw]PuaehDx$aehRg[geh^g~   Ruh^xPZ[swRgNa[MPg[RRadcrwu\^ùu\DZmR~Z 
)
là%aeMwRtgeRs`]Puﬂa[h^xMP\^ZNRxPja[Mi§a[MPRx
ﬂ
8:~{+Q9+AG1; s
ﬂ
8?2\\'%~1Nn+Q9+AG1;Eh^gZ[h^QSR1~1NA   RthD¢PZmRg[DR
aeMP\a
ﬂ
 
+
\jxPs
+ﬀ +
NÛa[MwRx
ﬂ
 
+
NA XP¿crwgeh^r?hDZ[¡aehDxﬁ}w  w¨w¿RtR^RxDae]P\jc-g[R~\^uvMﬁ\jx
+
N"MwuvM
ZNZmQSrw¡PR~sÛ 2P!c#¡aeRgv\a[R~s$\^rwrwu\a[h^x$hj"ge]wRd8O
.


A
;[¨`!Ruh^xPu]s`RbaeMP\aﬃ8?2\\6,~1Nn+Q9+AG=+?(6+
+
;


2\\ 
)
LNMwRu\DZmRh^gNaeMwR' ﬂ qZ[Z[]wQSR
ﬂ
80 2
B
M{~~
N
+Q9+AG1;
 ﬂ
8T MAU
BaV
~~
N
+Q9+AG1;


2\\
5
LNMPRx
ﬂ
Myge   >bRPxwR   X[Z%\ 
 8PM?;S\^xPs ﬃNd X[Z%\ 8P(';  \jxs s`Rxwh^a[Ro¡aeM
ﬂ 
+
ﬂ 
	
aeMwR$geRZma[geua[h^x£h^
ﬂ
a[h L+ ﬃNA¨geRZ[rR~ua[^RcD <wgeh^Q
ﬂ
  (#¨!R$s`Rge^R#aeMP\a
ﬂ 
8:M+Q(6;V\jxs
ﬂ

ﬂ  	 ﬀ ﬂ 
 LNMwRx
80 
B
Mcd~,~
N
+A9+AG	+Q(6+
+
;
 ﬂ 
8?T MAU
BWV
~,~
N
+A9+QG=+Q(6+
+
;
\^xPsZmxPuﬂR
ﬂ 
	m 
ﬂ 
8:(6+
+
;1a[MwRtxPs`]Puﬂa[^R(Mcrh^a[MwR~ZmZ\jrwrPRZ 
)
LNMwRu\DZmRh^gxwRD]\j¡aeR~Z qZ[Z[]wQSR
ﬂ
8T Mm 
V
~%+Q~
)
,~
N
+A9+QG1;
 ﬂ
8:~
)
,~
N
+A9+QG1;


2\\
5
LNMPRx
ﬂ
M t
ﬂ
\jxs
ﬂ
+
ﬂ
Mgxe  là¿Rs`RﬂPxPR > X[Z%\ 	
u8Q-:M+ ,3?;(\jxPs ﬃN{ X[Z%\#8:('; ¿R
hD¢`ae\^x \DZ)\^¢hDR#a[MP\ja
ﬂ 
8?-nM+ ,3+Q(';(\jxPs
ﬂ

ﬂ 
	 ﬀ
ﬂ 
 oq!a)aeMwRZ[cQ)¢?h^u$R^RA¨E!R$u\^x
r?Rg[h^geQ aeMwR(h^hxwg[R~s`]Puﬂa[h^xPZ(/
8T M 
V
~%+Q~
)
,~1N:+A9+QG=+Q(6+
+
;
 ﬂ 
8?T M t 
V
~
)
%~1Nn+Q9+AG=+?(6+
+
;
 ﬂ 
8:~
)
,~1NP+Q9+AG=+?(6+
+
&
.Mit 
 
;

Ru\^xVa[MwRx\jrwrwcaeMwRxPs`]Puﬂa[^RMcrh^a[MwR~ZmZ¨hD¢PZmRg[xw!a[MP\ja
ﬂ 
	
 
ﬂ 
8
+
+?(';\^xPs
ﬂ 
	 ﬂ 
8P~
)

~1N:+A9+QG1;


2\\ 

 
ﬀ)! $*ﬂﬀ)

R)M\5^Rtrwgeh^r?hDZ[Rsﬁ\-Z[QSrwR§swRuﬂZ[hDxrwg[h`uRs`]wgeR(h^gba[MwR§g[R~\^uvMP\^¢wadc$rwgeh^¢PRQ MwuvMZb¢P\DZmR~s
hDx\geRs`]ua[h^xﬁZ[cZma[RQ \Dua[xwSh^xﬁZ[c3Q§¢hDu(uﬂhDx`P^]Pge\ja[h^xPZ 

MPRt¢RxP-uﬂh^xuﬂRrwa[]P\^c$Z[QSrwR^¨
!Rtu\^xMP\^geswc$u\^Q a[MP\jah^]wgrwgeh`uﬂR~s`]wgeRZRA-uRxDa~ 
²
hDxPZms`RgNa[MwRZ[cQ)¢?h^u(uﬂhDx`PD]wge\ja[h^xy8:~{+AG	+#;MwRg[RﬃGYﬁ(68Pﬀ
ﬂ
+?ﬀd;Q+?(68Pﬀ

+?ﬀd;
 
\jxPs
~ s1Ł
B

5@525@5
Ł
B

5
@.
s(8nC

+?ﬀd;<
B

 
@.
s(8nC

+ﬀd;<
B

~
N
qZ[Z[]wQSxw7~1N1s w¨?a[MPRZ[cQ)¢?h^utgeRsw]PuaehDxhjaeMwZuh^x`PD]wgv\a[h^xuh^x3ae\^xZ\-uh^QSrwRﬂaeR§¢wxP\^g[c
aeg[RRh^%s`Rr`a[M|9MwuvM$M\^Z¿a[hS¢?RR_rPhDg[R~s$uﬂhDQSrwRa[RcSaehSuh^xPu]s`RbaeMP\a\jxRgegeh^xwRh^]PZ¿uﬂh^xwP^]F.
gv\aehDxu\jxwxwh^a¢RtgeR\DuvMwRsÛ 
Ü%Ü ë'dPáâ
è
ê
)@  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
quﬂa[]P\^c^¨3a[MPRgeRZ!\DhhsSgeR\DZmhDxh^gaeMwZ!uh^QSrwRﬂ_`adc^¨Da[MwRg[R~\^uvMP\^¢wadc)rwgeh^¢wRQ Z  f?.¹M\jgvs
R^Rx$!R(g[R~Zdaeg[uaNh^]wg\jamaeRx3a[h^xa[hS^Rg[c-Z[QrPR(rwgeh^Dge\^QSZ=BïaeMwZZmRRQ#Z!a[hS¢?Rt\)hD-a[MwRh^geRQCI 
<Ph^gxPZmae\^xPuﬂRD¨RﬂaV]PZVZmRRMwh a[hg[R~s`]PuﬂR§Z[\ja[ZdJ\Dua[h^xh^1\#¢?h3hDR~\jxﬁhDg[Q§]w\#a[h-aeMwR)geR\DuvMP\j¢P¡adc
rPg[hD¢wRQﬁ  ùRa ¢R)\S¢?hh^R\^xhDg[Q§]w\#s`Rr?RxPswxw$h^xa[MwR)5\^g[\j¢PR~Zs@C  +
525@5
+AC

 
 p]wrwr?hDZ[Rt¿R
uh`s`R#a[MPR$¢?h3hDR~\jx\j]wRa[Mﬀ
ﬂ
\jxPsaeMwR$¢?hh^R\^x£5\^]PR -a[M ﬀ   
 Ru\jx£geRcohDxa[MwR
rPg[hD^gv\jQ ~\^¢hDR)aehZmRR~ua\jx\jge¢wa[gv\jgecﬁ\DZ[Z[^xwQSRx3ahj!¢hhDR~\jx5\^]PRZVa[hjC  +
5@525
+QC

   R
\^g[RVaeMwRxRﬂïaba[MﬁaeMwRrwgeh^¢PRQ hjge¡aexw-\rwgeh`uﬂR~Z[Z=~1N"s`Rr?RxPswxw$h^x @C  +
525@5
+QC

 
Zm]uvMaeMP\a
 R\j]P\ja[RZ!aeha[ge]wRtx-#~1N


2\\ 
 R1u\^xts`ha[MPZÛx(ad!h!\5c`Z Ûlà )Zù^RxwRgv\aeRs¢ca[MPR^gv\jQSQ#\jg    C u
	ﬁ% d,

 
aeMwRx !Rﬁa[gv\jxZm\aeR a[hP¨ ﬁaeh 2\\3¨\^xPs C 1
	ﬁ% !N

,

 !N
)
a[hT C  ﬀ 
V
~1N

+Q~1N
)
¨MPRgeR
xPs`]ua[^RcD¨  N

a[gv\jxZm\aeRZaeh|~ N

 nxa[MwRhjaeMwRgVMP\^xPsÛ¨/¡    
52525

v
Zxs`Zid]wxua[^R
xPh^geQS\^ùhDg[Qﬁ¨?a[MwRx!R§¢P]wsr~1Nf8
 ' S 

v
;NMwRgeR)d¨/h^gVxZdav\jxPuR^¨ p8:C  C
)
C

;[¨/¿R
Z[Rﬂa
-f T C Lﬀ 
V
T C
)
ﬀ
ﬂ
V
T C

 ﬀ 
V
\\` 
lÓxuh^\^¢hDge\ja[h^xV¡aeM) \^xP\^uvDRgeR^¨¿R\^g[Ruﬂ]Pg[geRx3a[cbQSrwRQSRx3a[xwhD]wg"s`R~uﬂZmh^x(rwgeh`uﬂR~s`]wgeR
aeh-^Rg[c$MPRﬂa[MPRgaeMwZbuﬂhDQSrwR_`¡adcﬁ\^uﬂa[]P\^c\^g[ZmR~ZNxrwge\DuaeuRtMwRx\^xP\jc`Zmxw#rwgehjaehuh^ZZm]uvM
\DZ!a[Mwh3ZmRts`R~Z[ug[¢?Rsx 1 ²4 |6(7¹ 1làabZmRRQ#Z\jZmhxDaeRgeRZma[xwa[h#geRuh^xPZ[swRg!a[MwR\^]`a[hDQ#\ae\).AaeMwRhDg[Ra[u
aeRuvMwxP!3]wR~Zt\^s`Dhu\aeRso¢3ca1 kh^xP|D|971xhD]wgtgv\jQSR!h^ge BJud rwgeh^r?hDZ[¡aehDxw  #I\^xPsZmRRSMwRﬂaeMwRg
aeMwRc R\Ds aeh¦\7¢?RﬂamaeRgr?Rg[h^geQ#\jxPuRRa[MPRgﬁx a[MPR!h^gvZmau\DZmRoh^gﬁx rwgv\^uﬂa[uﬂRD  <%xP\^c^¨V¿R
rP\^x-a[h§xDRZma[D\aeRbMwRa[MwRgNh^]wg¿a[R~uvMwxwD]PRZ!Rx3ae\^/s`R~uﬂZmh^xrwg[h`uRs`]wgeRZh^gZ[]w¡av\j¢wRVxwhjaehDxPZ1h^
¢PZ[Q§]w\a[h^x BJuﬂd  1 qYV(|63¨NP>

f|D|'7UI 

 	$!*

Eâﬀﬂﬁ ×í û¶vò~åù¶vë5ò ¿íﬃº»Aò~ºë3í ¤ìm¶väæìd·5äæ·5¼øº»1ìd»   ~¸Aºó»¹¶ ~´5åæì 5»Jºv¸¹ºìdºäæ¼[ðN¸A´5µ¼  ~å/ìm¶väæìm·~äæ·5¼[ítÖïë ÛÄAÒ[ýﬂ!
ü!ÀwÆ ÀÒvÊ"jÍ~ÃïÁmÄ¿ÇvÂ^Å)ÀÒvÊ!Ê#!ß3ÁàýmÍÄÓËÃ%$ß
è
ââﬀí

'&?ââ(ﬁ Üí %î¶vò5åæº¶vë5ò)Ý^í)&P»¹¶v¼¹¶vò3í%³"´~µ1óﬂ¶vîµºvøP¸¹´~µ¿ë¶vîµåæë(ìd»  ¸¹ºó»A¶ 5´5åæì!¸¹¶vû5äæµd¼[í"Öïë*/Ä¹Òmý(!wüßÐJü+-,ﬀ,(.
ß"jÄÓË¡Â0/ÁdÄ1`Á¹ýmÃ2!3+1ÒvÃÁdÎËÂ#ÀÒvÊ"4!wß3ýdË5!768:9<;ﬂß  ¶vóµd¼
è
êﬂ=0>
?~ß
è
âââ~í
 @BA
Ú&ââ(ﬁV×í
@
º»Aµm¶väæµß?Üí
A
µÚ%åæìdºä ¶~ß¶vë5ò#Üí&·5óäæåæµd¼Aµﬂí&»Jººvø"¸Aµmì¹´5ë5åDC·5µd¼!øº»1ìd»   ~¸Aºó»¹¶ ~´5åæì 5»Jºìdµd¼¹¼Aµd¼[ítÖïë
/ÄAÒ[ýﬂ!`ÐFEGEGEH1ÒI/ﬂËý¿Ë¡Â#À?ÒvÊJ"3!`ß3ýmË%! ß
è
âââ~í
 @
ºä â
?(ﬁ
A
í
@
ºäæåæóë5¶vë5º5í-çº»Aî¶väÛ÷ﬂµd»Jå úìm¶e¸¹åæºë$ºvøEìd»  ~¸Aºó»A¶ 5´5åæì  5»Jºv¸¹ºìdºäæ¼[í$ÖïëÛÄAÒ[ýﬂ!"üNÀwÆ ÀÒÂ[ÑdÁmÄAÁdÂ^ýàÁÒÂ
ÀÒvÊ"jÍÃÁmÄÀÒvÊ!Ê!ÍÂËý¹ÇÃËÒvÂÇÂ^ÅNß3ÁàýmÍÄÓËÃ%$ß
è
ââ
?~í
 @
º»LK
K(ﬁ ×í
@
º»Aµm¶väæµíÝ~î¿ûjºäæåæì¶vë¶vä ~¼Aåæ¼ºvøìd»   ~¸Aºó»¹¶ 5´~åæì  5»Jºv¸¹ºìdºäæ¼åæë¸A´5µ¿¼  5å Øïìm¶väæìd·5äæ·5¼mí&wµd»J¼¹ºë¶väwìdºîî!·Ø
ë~åæì[¶e¸Aåæºë3ßM>
K
K
K~í

Ù
A

?
ﬁ NíÙ/ºîºë3ß×í
A
¶v·~ìà´5µÓ¸[ß~Üíåæäæäæµd»Aºë3ßçÛíﬂãﬂ¶vì:C·~µmî¶v»Jò3ß
A
íÕ·~óåæµmôß~Ý^íﬂ³ùåæ¼¹ºëDß¶vë5ò×í³`ºîî¶v¼AåíOÄAÁàÁ
üÍÃÒvÊÇvÃÇPODÁ¹ýÓÈÂËÌdÍÁdÎ"ÇÂ^Å%ü"ﬀ"MQ ËýàÇvÃËÒvÂÎàí
A
»A¶eø¸¶d÷¶våæä ¶vû5äæµÛ¶e¸/ÈÃÃ "4R SﬀS)T7T7T! /ﬂÄAÇU"ﬀ"5Çﬀ!æÍ~ÂË 
(VWQ ËXQXQæÁﬂY! ÑÓÄWSjÃÇvÃÇví

Ùùãﬂâﬀﬂﬁ ã5í`ÙÛä ¶v»J¾)¶vë5òSã5íwãﬂ¶vìdºû3í  ¼¹·5»÷ﬂµ ºvø%¶v·~¸A´5µdë¸Aåæìm¶e¸¹åæºë  ~»Aºv¸AºìdºäÛäæå ¸Aµd»¹¶e¸A·5»Jµﬂð ?µd»J¼¹åæºë
è
í K~íb³`µdìà´5ë~åæì[¶vä
»Jµ  jº»J¸mß
è
ââﬀí ÷v¶våæä ¶vû5äæµ¶e¸"´¸J¸  3ð Z
Z[½ù½"½í ìd¼[í ﬂº»J¾jí ¶vìﬂí ·~¾<ZP[ 
A¶vì(Z  5¶ ^µd»J¼\Z!ò5»A¶v»Jµd÷åæµÓ½í  5¼[í óôí

Ùùãﬂ×tâ
](ﬁ ùíÙ/ä ¶v»J¾µßjÝ^í5ãﬂ´5¶~ß¶vë5ò_^oí~×t¶v»A»Jµd»Aº5íG`%¼Aåæë5ó!¼J¸à¶e¸Aµ¼  5¶vìmµµ  5äæº»A¶e¸¹åæºë(¶vë5ò(¶1ë¶e¸¹·~»¹¶väò~µmò~·5ìÓ¸¹åæºë¼A¸ äæµ
îµd¼A¼à¶vóµNò5µd»Jå ÷¶e¸Aåæºë#µdë5óåæë5µN¸Aº(÷ﬂµm»Jå ø §¼Aµdìm·~»Aå ¸   5»Jºv¸¹ºìdºäæ¼[í(ÖïëaÛÄAÒmý(!ùÐFbwÐIcÒvÄLdË¡Â0/-ÀÒvÂ[ÑmÁdÄAÁmÂ^ýàÁÒÂ
/ÄAÒL/Ä¹ÇvÊ¿Ê!Ë¡Â0/SÀÒvÂ^ýàÁ2"^ÃÎ1ÇÂ^ÅÆÁdÃÈ5Ò[ÅvÎfe5Gg1þÀùþÛÆhEiOkjvß
è
ââ
]~í
 Al
]á(ﬁ
A
í
A
ºäæµÓ÷§¶vë5ò 1í
l
¶vº5í  ë§¸A´5µ¼¹µdìd·5»Jå ¸ ºvø  5·~û5äæåæì¾µ   5»Jºv¸Aºìdºäæ¼[íÐIEmEGEnOÄAÇvÂÎ:!ÒvÂSÐàÂ[ÑdÒvÄÓÊÇvÃËÒvÂ
O3È5ÁàÒvÄ\$ßk>â~Ô%>ﬂÞàð
è
â
]ﬂ=0>
K
]~ß
è
â
]á~í

N%·5å ââ(ﬁ 1í4N%·5åæî¶~í 7oNìmåæµdëﬂ¸åæë~úë5å ¸AµÓØï¼A¸¹¶e¸Aµ¶vë¶vä ~¼Aåæ¼ºvøÛ¼¹µdìd·5»Jå ¸   5»Aºv¸Aºìmºäæ¼míÖïëpÛÄAÒ[ýﬂ!bÒvÄÓÊÇqQÊÁmÃ¡ÈÒmÅvÎbÇvÂ^Å
ÎÓÁàýmÍÄÓËÃ5$i"jÄAÒvÃÒmýàÒqQ ÎI.Bb1"þÀrcÒÄLdvÎAÈ5ÒU"k.-OjÄAÁdÂÃÒvß
è
âââ~í
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
D}

Õº[½%â
?(ﬁ ¿í~Õº[½/µﬂí
@
»Jµ[¶v¾åæë5ó¶vë5òú ~åæë~ó!¸¹´~µ¿Ú"µdµmò~´¶vîNØJÝìà´~»Aºµdò5µd»  5·5û~äæåæìdØ¾µ   5»Jºv¸Aºìdºäw·5¼¹åæë~ó!ç
A
ÜíÖïë ÛÄAÒ[ýﬂ!
Oü!À3üEßk.Pß"jÄÓËÂ0/ÁmÄ1ÁàýmÃW! +ÒÃïÁmÎË¡Â#À?ÒvÊJ"3!`ß3ýmË%!m6
,ﬀ,  ß è ââ
?~í

×(µ[¶âvéqﬁ Ùí^×(µm¶vò5ºm½%¼mí îºò5µdä`ºvø/ìdºî  5·¸à¶e¸Aåæºëtøº»"¸¹´5µ¿ë5»Jä  ~»Aºv¸Aºìdºä?¶vë¶vä ~ôdµd»díÖïë*ÛÄAÒ[ýﬂ!ÐIEmEGE¤À?ÒvÊJ"^ÍÃÁmÄ
ß3Á¹ýmÍ~ÄÓË¡Ã5$ bÒvÍ~Â^ÅﬂÇvÃËÒÂÎcÒvÄLdÎAÈ5ÒU"jß è ââvé5í

×t×Ý~âﬀﬂﬁ ã5íP×(å ¸Aìà´5µdäæäß×íw×(å ¸Aìà´5µdäæäß/¶vë~ò `1íPÝ¸Aµd»AëDí ·¸¹ºî¶e¸Aµdò-¶vë¶vä ~¼Aåæ¼!ºvø%ìd»   ~¸Aºó»¹¶ 5´~åæì  5»Aºv¸Aºìmºäæ¼·~¼¹åæë5ó
î¿·5»wíwÖïëÛÄAÒ[ýﬂ!wÐFEGEGEß)$ÊJ"5ÒvÎàË¡Í~Ê ÒvÂ(ß3ÁàýdÍ~ÄÓË¡Ã5$bÇvÂ^Åf/ÄÓË 
vÇý:$ß è ââﬀí

×(ºëââ(ﬁ
A
í×(ºë5ë5å ¶v· ^í %û5¼A¸A»A¶vìd¸Aåæë5ó¿ìm»   ~¸¹ºó»A¶ 5´5åæì  ~»Aºv¸Aºìdºäæ¼/½"å ¸A´N¸¹»Jµdµ¶v·~¸Aºî¶e¸à¶~íDÖïëÛÄAÒ[ýﬂ!Dß^ÃÇvÃËýùüÂ^ÇqQ $Î¹ËÎ
ß)$ÊJ"5ÒvÎàË¡Í~Ê-./ß"jÄÓËÂ0/ÁmÄ1ÁàýdÃ2! +ÒvÃÁmÎË¡Â#ÀÒÊJ"4!wß3ýmË%! ß è âââ~í

&P¶v·5âﬀﬂﬁ Õí7&P¶v·~äæ¼¹ºë3í*&»Jº[÷åæë5ó  5»Jº  ^µd»¸¹åæµd¼ºvø¼¹µdìd·5»Aå ¸   5»Aºv¸Aºìmºäæ¼û §åæë5ò5·5ìÓ¸Aåæºë3íSÖïë /Ä¹Òmý(!"ÐFEGEmE À?ÒvÊJ"^ÍÃÁmÄ
ß3Á¹ýmÍ~ÄÓË¡Ã5$ bÒvÍ~Â^ÅﬂÇvÃËÒÂÎcÒvÄLdÎAÈ5ÒU"jß è ââﬀí

&P¶v·5ââ(ﬁ Õík&w¶v·5äæ¼¹ºëDíG&P»Aºm÷~åæë~ó¼¹µdìd·5»Aå ¸   5»Jºv¸¹ºìdºäæ¼ìdº»J»AµdìÓ¸[í/Öïë ÛÄAÒmý(!ÐIEmEGEH1ÒL/Ëý1ËÂ#ÀÒvÊ"4!wß3ýdË5!æß è âââ~í

Ýìà´â
?(ﬁ ÝjíjÝìà´~ë5µdåæò5µd»míÛÝµdìm·~»Aå ¸   5»Jº  ^µd»¸¹åæµd¼¶vë~òtÙùÝ &"íPÖïëÛÄAÒ[ýﬂ!wÐFEGEGEß)$ÊJ"4!ß3ÁàýdÍ~ÄÓË¡Ã5$bÇvÂ^Å#/ÄÓË 
vÇý:$ß è ââ
?~í

^§µdå ââ(ﬁ Ùí
^)µdåæò5µdëû5¶vìà´3í³`ºm½ù¶v»Jò5¼ù¶vë¶v·~¸Aºî¶e¸¹åæì¶vë¶vä ~¼Aåæ¼?ºvøD¼¹µdìd·5»Jå ¸   5»Aºv¸Aºìmºäæ¼Ûåæë¿ú»A¼J¸AØº»Aò5µd»Ûäæºóåæìí^ÖïëÛÄAÒ[ýﬂ!
À3ü'E ,ﬀ,í^Ý  5»Jåæë5óµd»"Õµdìd¸mí^Ú%ºv¸Aµd¼%åæëVÙ/ºî  3íjÝìmåíDÔÕÚ ÖJÞ è ?á
>~ß è âââ~í
Ü%Ü ë'dPáâ
è
ê
3  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
  
	%ﬀ#ﬀ¤ﬀ ﬂﬃ ﬃ 
 
 P  "Rﬂa=9o¢RtaeMwRZ[ﬁSRVh^<(- 1qÛa[MPR\jge\^¢wR~Z!¿RtuﬂhDxPZ[s`RgùMP\5DRt\§gv\jxP-¢hD]wxPs¢c9 
 Rtrwgeh`uﬂRR~s$¢c-xPs`]ua[h^xﬁhDx$aeMwRth^gvs`Rg " s`RﬂPxPRs¡aeMﬁg[R~Zmr?Ruﬂaa[ha[MwRtQ#\j_Q#\jÛgv\jxw9 
8P 


; 8?T
B
  M
V
 +Q(';
	
 ﬂ
8u+?(';NMwRgeR
ﬂ
ZV\$s`R~uﬂgeR\^Z[xw$Z[]w¢PZma[a[]`aehDx¢cuﬂh^xZdaeg[]Puﬂa[h^xù 
kh^geRh^Rg¿Mitg X[Z,\a[MwRx
B
 g  j8
ﬂ
;[ 
8P
A
;8T
B
 -:M  +?M
)
3
V
u+Q(';
	

8?T
B
N!M 
V
T
B
N N!M
)
V
T-
B
NP+
B
N Nz3QU
B

V
#+.T-
B
NP+
B
N No3AU
B

V
(6; 
P!cswRﬂPxwa[h^x"¨w¿R(MP\5DR BA\#I
ﬀ
8T
B
S -:Mﬁ+?M
)
3
V
; +
ﬀ
8?T
B
NDM
V
;e 
BJ¢I
ﬀ
8?T
B
<-:M,+?M
)
3
V
; +
ﬀ
8?T
B
N NDM
)
V
;[ 
P!cTBA\#Iﬂ¨`a[MwRtxPs`]ua[h^xﬁMcrh^a[MwR~ZmZ\^rwrwR~Z LNMwRxﬁRa[MwRgNa[MwRgeRsw]PuaehDx$aeRgeQxP\ja[RZNhDgNa[MwRg[R
R_`ZmaeZ§\Zm]P¢PZdae¡ae]`a[h^x
ﬂ
 Ze\aeZmcxPN/ BJJI
ﬂ
 Zs`Rug[R~\^Z[xPP¨XBJI
B
N	g  j8
ﬂ
 ;[  P!cxPsw]PuaehDx
Mcr?hja[MPRZ[Z¨`¿R(MP\5DRbaeMwR(h^hxwSgeRs`]ua[h^x /
8T
B
S -:M,+?M
)
3
V
u+Q(';


8T
ﬂ

B
N N

ﬂ
2M
)
V
ﬂ
HT-
B
N
+
B
N N
3AU
B

V
#+
ﬂ
T-
B
N
+
B
N N
3AU
B

V
(';
5
p`xPuR
ﬂ

Zts`R~uﬂgeR\DZmxwP¨?¢cRQSQS\R@ TBAIRa[MwRg
ﬀ
8?T
B
N Nm M
)
V
;+
ﬀ
8?T
ﬂ

B
N N<
ﬂ

M
)
V
;h^g
ﬂ

B
N N
B
N N\jxPs
ﬂ

M
)
 M
)
 aP!c BJ¢I¨1a[MwRxPs`]ua[h^x¤Mcrh^a[MwR~ZmZS\jrwrwRZ 7LNMwRx7R¡aeMwRga[MPRgeRsw]PuaehDx
aeRgeQSxP\ja[R~ZhDgVa[MwRg[RRﬂ_`ZdavZVZ[h^QSRSZm]P¢PZdae¡ae]`a[h^x
ﬂ
)
Ze\aeZmcxP BJJIV\jxs BI 

R#s`ZdaexP^]wZmMoad!h
u\^Z[RZNs`RrRxPs`xw#h^xMwRﬂaeMwRg
ﬂ

B
N N!
B
N NùhDg!xPhja 

ﬂ

B
N N!
B
N NA LNMwRtxPs`]Puﬂa[h^xﬁMc3r?hjaeMwRZ[ZNc3RswZ(/
ﬂ
)
Zs`Rug[R~\^Z[xP\^xPs
B
N NJg  j8
ﬂ
)
;[ 
BIﬂùRﬂa
ﬂ

ﬂ
)
ﬂ

T-
B
N
+
B
N N
3QU
B

V
 £
B
N
g  i8
ﬂ

;Q+
B
N N
g  j8
ﬂ
)
;e¨=\[8
B
N
; \!8
B
N N
;d
\[8
B

;[¨N\jxPs
ﬂ

swRuﬂgeR\DZmxwoh^g  H+`¨1a[MwRx
ﬂ
)
ﬂ

B
Nts
B
Nb\jxPs
ﬂ
)
ﬂ

B
N N ts
B
N N¹  LNMwRx
B
Ngﬂ i8
ﬂ
)
ﬂ

;Q+
B
N NJg  |8
ﬂ
)
ﬂ

;1\jxPsù¨`¢3cRQSQS\H@ TBJ{#I
ﬂ
Zbs`Rug[R~\^Z[xw 
BJIYP¿cs`RﬂPxP¡aehDxù¨
B
mgﬂ i8
ﬂ
;[ 

ﬂ

B
N N[ts
B
N NA  ùRa
ﬂ

ﬂ
)
ﬂ
HT-
B
NP+
B
N Nz3QU
B

V
 
BI

RMP\5^R
B
N:+
B
N Ng  j8
ﬂ

;[¨Û\^xPs
ﬂ

s`R~uﬂgeR\^Z[xw-QrPRZba[MP\jad\!8
B
N:; +\[8
ﬂ

B
N:;!\jxs
\[8
B
N NP; +]\!8
ﬂ

B
N N:;[ ﬁLNMwRg[Rh^geR|\!8
B
Nn; +]\[8
ﬂ
)
ﬂ

B
N:;b\jxsx\[8
B
N Nn; + \[8
ﬂ
)
ﬂ

B
N N:;bMwuvM
rwgeh^RZ)a[M\a
B
N3ts
ﬂ
)
ﬂ

B
N\jxs
B
N Nts
ﬂ
)
ﬂ

B
N NA 7LNMwRx
B
N:+
B
N N1g i8
ﬂ
)
ﬂ

;\jxPs=RQSQS\
@P T#BA{#I¿rwgeh^RZ¿aeMP\a
ﬂ
ZswRuﬂgeR\DZmxw 
BJIYP¿cs`RﬂPxP¡aehDx
B
g  i8
ﬂ
;[ 
lÓxﬁR\DuvMu\^Z[R^¨`!R(^Rﬂa\SZ[]w¢PZma[a[]`aehDx
ﬂ
Ze\a[Zmc3xwa[MPRtg[RD]PgeRQSRx3avZ¿h^%aeMwRtRQSQ#\w 
8P

;8T
B

(8:M+?ﬀd;
V
u+Q(6;	

8?T
B
M
V
T (68
B
+?ﬀd;OU
B

V
#+.T (68
B
+?ﬀd;0U
B

V
(';e¨
¡aeM
B
g[R~ZmMù¨k\!8
B
;<\!8
B

;e 
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
6
P!c s`RPxwa[h^xù¨
ﬀ
8?T
B
  (68PM+?ﬀd;
V
; +
ﬀ
8?T
B
 M
V
;-Z[xPuRx (68PM+?ﬀd; +  M¡  LNMwRxPsw]PuaehDx
Mcr?hja[MPRZ[Zù\^rwrwR~Zﬃ/ÛR¡aeMwRg"a[MwR1g[R~s`]PuaehDx(a[Rg[QSxP\aeRZùhDgÛa[MPRgeRRﬂ_`ZmaeZ%\Zm]P¢PZdae¡ae]`a[h^x
ﬂ
Ze\aeZmcxP
BJJIN\^xPs BJIﬂ  ùRa
ﬂ

ﬂ

ﬀ
T (68
B
+?ﬀd;0U
B

V
 
BJJI  Rh^¢PZ[Rge^R$a[MP\ja
B
g  j8
ﬂ
 ;[¨
ﬂ
 Z#s`R~uﬂgeR\^Z[xwP¨1\^xPs\D8
B
;6 \[8
B
 ;[ ¦LNMwRx
ﬂ
Z
swRuﬂgeR\DZmxw¢c-RQSQS\H@ TBJ{#Iﬂ 
BJI P!c$s`RPxwa[h^xù¨
B
 g  i8
ﬂ
;[ 
LNMwRg[Rh^geR 8?T
B
j (68PM+?ﬀd;
V
a+Q('; 
 ﬂ
8u+?(';\^xPs
ﬂ
Z[\ja[ZdRZSaeMwRgeR 3]wg[RQSRx3aeZ#h^ta[MwR
RQSQ#\w 
8P

;8T
B
 (8:M+?ﬀd;
V
u+Q(6; 	


8?T M N M
V
T (8:M N +?ﬀd;0U
B

V
8#+?(';
¡aeM \[8
B
 ; + \!8:MON:;[ 
P!c s`Rﬂxw¡aehDx
ﬀ
8T
B
  (68PM+?ﬀd;
V
; +
ﬀ
8T MON6 M
V
;SZmxPuR \!8
B
 ; + \!8:MON:;[  LNMwRxPsw]PuaehDx
Mcr?hja[MPRZ[Z\^rwrwR~Z\jxPsSR¡aeMwRga[MwRgeRs`]ua[h^xaeRgeQxP\ja[RZh^gaeMwRgeRZ1ZmhDQR
ﬂ
 Ze\a[Zmc3xw[BI¨\BI 
BJJIﬁ"Rﬂa
ﬂ

ﬂ

ﬀ
T (68:MONP+ﬀd;OU
B

V
 CP!cRQSQ#\ @ TBdT;I¨
ﬂ
ZswRuﬂgeR\DZmxw  BI  R#hD¢PZmRg[DR)aeMP\a
B
 g  i8
ﬂ
;[ 
LNMwRg[Rh^geR 8T
B

 (68PM+?ﬀd;
V
#+?(';

 ﬂ
8u+Q(';-\jxs
ﬂ
Z[\ja[ZdPR~Z-aeMwRg[R3]wgeRQSRxDaﬁhj§a[MwR
RQSQ#\w 
8P

;8T f8
R
%;)f8RM?;
V
#+Q(';
	

8?T 

M

V
525@5
T 
v
M
v
V
#+Q(6;[ 
P!c¦s`RﬂPxP¡aehDxù¨¿RMP\5^R
ﬀ
8?T   M
V
; +
ﬀ
8T 1 M
V
;h^g | H+
525@5
+Aq  LNMwRx R¡aeMwRg$a[MwR
geRsw]PuaehDx7aeRgeQSxP\ja[R~Z-h^g-a[MwRg[RR_`ZmaeZ\ Zm]P¢PZdae¡ae]`a[h^x
ﬂ
Ze\aeZmcxw BIBI-Z[]PuvM¦a[MP\jar8?T 8 
M
V
5@525
T 
v
M
v
V
#+Q(6;
 ﬂ
,8?T 
)
M
)
V
5@525
T 
v
M
v
V
#+Q(6;[ 
pxPuR
ﬂ
Zs`R~uﬂgeR\DZmxw
ﬀ
8?T 7 M
V
; +
ﬀ
8
ﬂ
HT /	 M
V
;hDg-ﬃ a+
5@525
+Qqo LNMwRgeRﬂhDg[Ra[MPRgeR#Z
Z[h^QSR-s`R~uﬂgeR\DZmxwZm]P¢PZdae¡ae]`a[h^x
ﬂ
)
Z[]PuvMa[MP\ja
ﬂ

8?T 
)
 M
)
V
5@525
T 
v
]M
v
V
#+?(';

 ﬂ
)
ﬂ

8?T 


M

V
5@525
T 
v
M
v
V
#+Q(6;[ làa[Rge\ja[xw§a[MwRVrwgehuRZeZ¨!RbhD¢`ae\^x\§Z[]w¢PZma[a[]`aehDx
ﬂ

ﬂ

ﬀ

ﬀ ﬂ
\jxs
RQSQ#\H@P T#BmT9I¿rwgeh^RZ¿aeMP\a
ﬂ
ZswRuﬂgeR\DZmxw 


 
	ﬀ#ﬀ¤ﬀ7ﬀ	%ﬃ


8Olx;8:~{+QG=+Q(6;


8?2\\ +QG	No+?(*N:;¿hDgtZmhDQRG	NJ¨(*NA 

RSrwgeh`uﬂRRs¢cxPs`]Puﬂa[h^xh^xa[MwRSRxw^a[Mh^
aeMwRtgeRs`]Puﬂa[h^xa[h#Z[Mwh aeMP\a&
ﬂ
 ( 8
ﬂ
8P~{+AG1; 

8?2\\ +QG	N N ;Q;[ 
8P~ s2\\H;£LNMwRx &
ﬂ
 ( 8
ﬂ
8\\u+QG1; sY8\\u+
ﬂ
G1;


2\\ ;[ 
8P~ sd M
5
~;
LNMwRx8A M
5
~{+AG=+?(';

8P~{+AG
&
ﬁM
 
+Q(6;V¢c8A
.
;e aP!c£xs`]PuaeDRﬁM3cr?hjaeMwRZ[Z¨ &
ﬂ
 
( 8
ﬂ
8P~{+AG
&
.M
 
;


2\\H;1\^xPs¿R(xwh^a[RVa[M\a
ﬂ
8A M
5
~{+AG1;
 ﬂ
8:~{+AG
&
.M
 
;ZmxPuﬂR
ﬂ
Mpgie  
8P~ s1Ł
B
5
~; LNMwRx8KŁ
B
5
~{+AG	+Q(';

8P~{+AG=+?(6+
B
!G1;!¢c 8OŁ
.
;[  P!cxPsw]PuaeDRMcr?hja[MPRZ[Z¨ &
ﬂ
 
(+
B
%G 8
ﬂ
8:~{+QG1;


\\ ;e  ùRﬂa
ﬂ
N!
ﬂ
T
B
U
BaV
 1LNMwRx
ﬂ
N (#¨
ﬂ
8
B
;pg  c8&*8
ﬂ
NG1;Q;[¨P\^xPs
ﬂ
N
8OŁ
B
5
~{+AG1;

8?T
ﬂ
8
B
;0U
BWV
ﬂ
N
~{+
ﬂ
N
G1;1s
ﬂ
8P~{+AG1;


\\
5
Ü%Ü ë'dPáâ
è
ê
5  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
8P~ s  2
B
 M{~; LNMPRx8A 2
B
 Mcd~{+QG=+Q(6;

8T MAU
BaV
~{+AG=+?(';[¨¢c80
.
;e  P!coxPs`]ua[^R
Mcr?hja[MPRZ[Z¨ &
ﬂ
 ( 8
ﬂ
8?T MAU
BWV
~{+QG1;


2\\#;[   Rth^¢ZmRg[DRbaeMP\a
ﬂ
8A 2
B
M{d~{+AG*; sY80 2
B

ﬂ
ML
ﬂ
~{+
ﬂ
G1;

8?T
ﬂ
MAU
BaV
8
ﬂ
~;?+
ﬂ
G1; s
ﬂ
8?T MAU
BWV
~{+QG1;


\\
5
8P~ s
@.
'-
B
NP+
B
N No3 -:Mﬁ+QM
)
3Ld~;LNMPRx
8
..
'-
B
N
+
B
N N
3 -nM  +?M
)
3L~{+QG=+Q(6;

8?T M  U
B
N
+QM
)
U
B
N N
V
~{+AG=+?(';
¢c 8

.

;[  P!c-xPs`]Puﬂa[^RtMcrh^a[MwR~ZmZ(/
&
ﬂ
 ( 8
ﬂ
8?T M  U
B
N
+QM
)
U
B
N N
V
~{+QG1;


\\ ;
5
 Rth^¢ZmRg[DRbaeMP\a
ﬂ
8
@.
6-
B
NP+
B
N No3 -:Mﬁ+QM
)
3Ld~{+AG*; s 8
..
6-
B
NP+
B
N N 3m -
ﬂ
M%+
ﬂ
M
)
3L
ﬂ
~{+
ﬂ
G1;

8?T
ﬂ
M@U
B
N:+
ﬂ
M
)
U
B
N N
V
ﬂ
~{+
ﬂ
G1;4s
ﬂ
8?T M@U
B
N:+QM
)
U
B
N N
V
~{+QG1;


\\
5
8P~ s
@.
'-
B
NP+
B
N No3
B
h~;LNMPRx
8
@.
-
B
N
+
B
N N
3
B

d~{+AG=+?(';

T-
B
N
+
B
N N
3AU
B

V
8:~{+QG=+Q(6;Q+
¢c 8

.
)
;[  P!c-xPs`]Puﬂa[^RtMcrh^a[MwR~ZmZ(/
&
ﬂ
 T-
B
N
+
B
N N
3QU
B

V
( 8
ﬂ
T-
B
N
+
B
N N
3QU
B

V
8:~{+QG1;


2\\ ;
5

RSs`RﬂPxPR
ﬂ
N
ﬂ
T-
ﬂ
8
B
NP;?+
ﬂ
8
B
N NP;O3AU
B
Q+
B
N U
B
N:+
B
N NoU
B
N N
V
\^xPshD¢PZmRg[DRta[M\a
ﬂ
Nc  T-
B
NP+
B
N No3QU
B

V
(# L"h
Z[RRVaeMwZ¨w!Rtuﬂh^xZms`RgNaeMwgeRRtu\DZmR~Zﬃ/
8ﬁ!$# ?;
ﬂ
NP8
B 
;f
ﬂ
8
B 
;mg c8&*8
ﬂ
G

;Q;<  {8ﬃ*8
ﬂ
NzG

;Q;[ 
8ﬁ!d?;
ﬂ
NP8
B

;< -
ﬂ
8
B
NP;Q+
ﬂ
8
B
N NP;03cg  c8ﬃ8
ﬂ
NG

;A;+ c8&*8
ﬂ
G

;A;e qbZ
ﬂ
8
B
N:;Q+
ﬂ
8
B
N NP;mg c8&*8
ﬂ
G

;A;e 
8ﬁ!$+ ?;
ﬂ
NP8
B

;f
ﬂ
8
B

;mg c8&*8
ﬂ
T-
B
NK+
B
N Nz3QU
B

V
G

;Q;<  {8ﬃ*8
ﬂ
NG

;Q;[ 

R(a[MPRxﬁh^¢PZ[Rge^Ra[M\a(/
ﬂ
NP8
@.
'-
B
NP+
B
N No3m
B

~{+AG1; s 8
..
'-
B
NP+
B
N No3m -
ﬂ
B
NK+
ﬂ
B
N No3L
ﬂ
Nz~{+
ﬂ
NG1;

8?T
ﬂ
B
NnU
B
N:+
ﬂ
B
N NoU
B
N N
V
8
ﬂ
N~;?+
ﬂ
NG1; s
ﬂ
T-
B
NK+
B
N No3QU
B

V
8:~{+AG*;


2\\
5
8P~ s
@.
ﬃ(68
B
+?ﬀd;<(68:M+ﬀd;cd~;LNMPRx
8
..
1(68
B
+ﬀd;<(8:M+?ﬀd;c~{+AG=+?(';

8?T MAU
BWV
~{+QG=+Q(6;
¢c 8

.

;[  P!c-xPs`]Puﬂa[^RtMcrh^a[MwR~ZmZ¨ &
ﬂ
 ( 8
ﬂ
8?T MAU
BaV
~{+AG*;


2\\ ;[ 

Rth^¢PZ[Rge^Rba[MP\ja
ﬂ
8
@.
1(68
B
+?ﬀd;<(68:M+ﬀd;cd~{+AG*; sY8
..
1(68
B
+ﬀd;<(8
ﬂ
M+?ﬀd;L
ﬂ
~{+
ﬂ
G1;

8?T
ﬂ
MAU
BaV
ﬂ
~{+
ﬂ
G*; s
ﬂ
8T MAU
BaV
~{+AG1;


2\\
5
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
^|
8P~ s
@.
ﬃ(68
B
+?ﬀd;<
B
hd~{+	ﬀ g

8:G 0;A;£LNMwRx
8
@.
ﬃ(68
B
+ﬀd;<
B
 ~{+Q(+AG1;

T (68
B
+?ﬀd;0U
B

V
8:~{+?(6+AG*;
¢c 8

.
A
;[  P!c-xPs`]Puﬂa[^RtMcrh^a[MwR~ZmZ(/
&
ﬂ
 T (68
B
+ﬀd;OU
B

V
(
ﬂ
T (8
B
+ﬀd;OU
B

V
8P~{+AG1;


2\\
5
 R§swRﬂPxwR
ﬂ
NS
ﬂ
T (8
ﬂ
8
B
;Q+ﬀd;OU
B
 +
B
U
BaV
\^xPsgeRQ#\jge$aeMP\a
ﬂ
Np (- VL%hZ[Mwh a[MPZ¨/¿Ruﬂh^xZms`Rg
aeMwgeRRtu\DZmR~Zﬃ/
8ﬁ!$# ?;
ﬂ
NP8
B 
;f
ﬂ
8
B 
;mg c8&*8
ﬂ
G

;Q;<  {8ﬃ*8
ﬂ
NzG

;Q;[ 
8ﬁ!  ?;
ﬂkN
8
B
0; (68
ﬂ
8
B
;?+?ﬀd;g  c8&*8
ﬂ
G A;A;  c8&*8
ﬂkN
GﬁO;Q;[¨1\DZ
ﬂ
8
B
;6g  c8&*8
ﬂ
GﬁA;A;t\jxPs ﬀwg

8nG  ;e 
8ﬁ!$+ ?;
ﬂ
NP8
B 
;f
ﬂ
8
B 
;mg c8&*8
ﬂ
T (68
B
+ﬀd;OU
B

V
G

;A;  c8&*8
ﬂ
NzG

;A;e 
LNMPRx¿RthD¢PZmRg[DRbaeMP\a9/
ﬂ
NP8
..
ﬃ(68
B
+?ﬀd;<
B

d~{+AG1; s 8
..
ﬃ(68
B
+?ﬀd;m(68
ﬂ
8
B
;?+?ﬀd;=
ﬂ
N~{+
ﬂ
NG1;

8T
ﬂ
8
B
;OU
BaV
ﬂ
N ~{+
ﬂ
NzG1;1s
ﬂ
T (8
B
+ﬀd;OU
B

V
8P~{+AG1;


2\\
5
8P~ s
..
ﬃ(68
B
+?ﬀd;y
B
h~{+i(68:M+ﬀd; g
+
(ﬁ


8:G 0;A; LNMwRx
..
ﬃ(68
B
+?ﬀd;y
B
p~

T (68PM+?ﬀd;OU
B

V
8T MAU
BaV
~{+AG=+?(';[¨¢c 8

.

;[ XP¿c$xPsw]PuaeDRVMcr?hja[MPRZ[Z
&
ﬂ
  T (68:M+ﬀd;OU
B

V
( 8
ﬂ
T (68:M+ﬀd;OU
B

V
8T MAU
BaV
~{+AG1;


2\\H;
5

RSs`RﬂPxPR
ﬂ
Nf
ﬂ
T (8
ﬂ
M+?ﬀd;0U
B

V
\^xPsxwh^a[RaeMP\a
ﬂ
Nh  T (68PM+?ﬀd;0U
B

V
(# tL"hZmRRa[MPZ¨/¿Ruﬂh^xZms`Rg
aeMwgeRRtu\DZmR~Zﬃ/
8ﬁ!$# ?;
ﬂ
N
8
B 
;f
ﬂ
8
B 
;mg c8&*8
ﬂ
G

;Q;<  {8ﬃ*8
ﬂ
N
G

;Q;[ 
8ﬁ!d?;
ﬂ
NP8
B
0;<(68
ﬂ
M+ﬀd;pg  c8ﬃ8
ﬂ
NGﬁO;Q;¿\^ZL(68PM+?ﬀd;mg
+
(ﬁ!
8nGﬁO;e 
8ﬁ!$+ ?;
ﬂ
N
8
B 
;f
ﬂ
8
B 
;mg c8&*8
ﬂ
T (68PM+?ﬀd;0U
B

V
G

;A;f  c8ﬃ8
ﬂ
N
G

;A;[ 

Rth^¢ZmRg[DRbaeMP\a
ﬂ
NP8
..
ﬃ(68
B
+?ﬀd;
B
p~{+AG1; s 8
..
ﬃ(68
B
+?ﬀd;m(68
ﬂ
M+?ﬀd;{
ﬂ
Nz~{+
ﬂ
NG*;

8T
ﬂ
MAU
BaV
ﬂ
Nz~{+
ﬂ
NzG1;1s
ﬂ
T (68PM+?ﬀd;0U
B

V
8?T MAU
BWV
~{+QG1;


2\\
5
8P~ sT f8:M

+
525@5
+QM

;<f8 

+
525@5
+ 

;
V
~;£LNMwRx
8T f8PM,+
52525
+QM

;ff8 8ﬁ+
525@5
+ 

;
V
~{+AG	+Q(';

8?T ML 8
V
525@5
T M

 

V
~{+QG=+Q(';
¢c8 
.

;e aP!c xPs`]Puﬂa[^RM3cr?hjaeMwRZ[Z¨ &
ﬂ
  (
ﬂ
8?T M   
V
5@525
T M

 

V
~{+AG1;


\\ 7LNMPZ
QSrwR~ZbaeMP\a
ﬂ
Mc
ﬂ
/¿hDg L H+
525@5
+A9 \^xPs
ﬂ
8T M 8
V
525@5
T M

 

V
~{+QG1;7
 ﬂ
8:~{+QG1;


\\ 

Rth^¢ZmRg[DRbaeMP\a
ﬂ
8?T f8:M

+
525@5
+QM

;)f8 

+
5@525
+

;
V
~{+QG1;
 ﬂ
8P~{+AG1;


2\\
5
Ü%Ü ë'dPáâ
è
ê
{D  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
8P~ sT
B
S
B

V
~;LNMPRxr8T
B
S
B

V
~{+QG=+Q(';

8:~{+AG	+Q(';E¢c|8 
.
)
;\jxs#¢cxPs`]ua[^RMc3r?hjaeMwRZ[Z¨
&
ﬂ
 ( 8
ﬂ
8P~{+AG1;


2\\H;e   Rth^¢PZ[Rge^Rba[MP\ja
ﬂ
8?T
B
 
B

V
~{+AG*; sY8?T
ﬂ
8
B
 ;<
ﬂ
8
B
 ;
V
ﬂ
~{+
ﬂ
G1;
 ﬂ
8:~{+QG1;


\\
5
8P~s T
B
 
B  V
~{+  # !a; LNMwRx 8?T
B
 
B  V
~{+QG=+Q(';

T
B
 U
B  V
8:~{+QG=+Q(6;[¨P¢c 8 
.

;[  P!c$xPs`]ua[^R
Mcr?hja[MPRZ[Z¨ &
ﬂ
 >T
B
 U
B  V
( 8
ﬂ
T
B
 U
B  V
8:~{+QG1;


2\\ ;[   R#s`RPxwR
ﬂ N 
ﬂ
T
ﬂ
8
B
 ;OU
B  V
\^xPsxPhja[R
aeMP\a
ﬂ
N  (# ¦LNMwZh^hZ¨¢ca[MwRﬁ]PZ[]P\^u\^Z[Rﬁ\jxP\^c`Z[Z§MwRgeR¿Rﬁxwh^a[Rx¤rP\jg[a[uﬂ]P\^g§aeMP\a
ﬂ
N:8
B 
;<
ﬂ
8
B
Q;mg c8&*8
ﬂ
GﬁA;A;[ c8ﬃ8
ﬂ
G

;Q;[   Rth^¢PZ[Rge^Ra[MP\ja
ﬂ
N
8T
B
f
B V
~{+AG1; s 8?T
ﬂ
B
S
ﬂ
B

V
ﬂ
N
~{+
ﬂ
N
G1;
 ﬂ
N
8:~{+QG1; s
ﬂ
T
B
OU
B V
8P~{+AG1;


2\\
5
8P~ s T
B
 ﬀ
V
~{+6ﬀ g

8:GﬁO;A; LNMwRx 8?T
B
' ﬀ
V
~{+AG	+Q(';

T ﬀﬃU
B

V
8:~{+QG=+Q(';¢c8 
.
A
;e  P!c
xPs`]ua[^RtMcr?hja[MPRZ[Z¨&
ﬂ
  ( 8
ﬂ
T ﬀﬃU
B

V
8P~{+AG1;


2\\ ;[   R)swRﬂPxwR
ﬂ
Nk
ﬂ
T ﬀﬃU
B

V
\jxPshD¢PZmRg[DR
aeMP\a
ﬂ
N >( ¢3caeMwR]PZm]\ju\DZmR\jxP\^c`Z[Z¨EMwRgeR!R$xPhja[Rx=rP\^gmaeu]w\^gaeMP\a
ﬂ
N:8
B
 ;d ﬀ g

8nG  ;[ c8&*8
ﬂ
NG  ;Q;[ 
 Rth^¢ZmRg[DRa[M\a
ﬂ
N
8?T
B

ﬀ
V
~{+AG1; s 8?T ﬀﬀ
V
ﬂ
N
~{+
ﬂ
N
G1;
 ﬂ
N
8:~{+QG1; s
ﬂ
T ﬀﬃU
B

V
8:~{+QG1;


2\\
5
8P~ sT
B
S -nM%+QM
)
3
V
~
B
	Ug X[Z,\#8PM0;Q;LNMwRx
8T
B
f -nM,+QM
)
3
V
~{+QG=+Q(6;

8
..
'-
B
N
+
B
N N
3m
B
p7T
B
N
M
V
T
B
N N
M
)
V
~{+AG	+Q(';
¢c 8 
.

;[  P!c-xPs`]Puﬂa[^RtMcrh^a[MwR~ZmZ
&
ﬂ
 (
ﬂ
8
..
6-
B
N
+
B
N N
3m
B

|T
B
N
M

V
T
B
N N
M
)
V
~{+AG*;


2\\
5
LNMPZNQSrwRZa[MP\ja
ﬂ
8
B

;f -
ﬂ
M

+
ﬂ
M
)
3!\jxPs
ﬂ
8:~{+QG1;


\\ 

Rth^¢PZ[Rge^Ra[MP\ja
ﬂ
8?T
B
< -:Mﬁ+QM
)
3
V
~{+AG1; sY8?T
ﬂ
B
<
ﬂ
B

V
ﬂ
~{+
ﬂ
G*;
 ﬂ
8:~{+QG1;


\\
5
8P~ s T
B
 (68:M+ﬀd;
V
~{+
B
 Ug X[Z%\ 8PM?;A; LNMwRx8T
B
7w(68PM+?ﬀd;
V
~{+QG=+Q(';

8
@.
s(8
B
+ﬀd;|
B
p7T
B
 M
V
~{+AG=+?(';[¨t¢c 8 
.

;e  P!c xPs`]Puﬂa[^RMc3r?hjaeMwRZ[Z¨ &
ﬂ
  ( 8
ﬂ
8
..
1(68
B
+ﬀd; 
B
p7T
B
 M
V
~{+AG1;


2\\H;e ¤LNMPZQrPRZaeMP\a
ﬂ
8
B
Q; (68
ﬂ
M+?ﬀd;)\^xPs
ﬂ
8P~{+AG1;


\\` 

R
hD¢PZ[Rge^Ra[MP\ja
ﬂ
8T
B

(68:M+ﬀd;
V
~{+AG1; s 8?T
ﬂ
B


ﬂ
B

V
~{+
ﬂ
G1;
 ﬂ
8:~{+AG*;


2\\
5
8 x;

Rxwh ae]wgex£a[haeMwR-rwgehhjhjuh^QSrwRﬂa[RxwRZeZ p]wrwr?hDZ[R &
ﬂ
 ](
ﬂ
8P~{+AG1;


2\\` 

R
rPg[h`uﬂRRs$¢3c$xPsw]PuaehDxhDx-aeMwRtRxwjaeMh^\geRs`]Puﬂa[h^xa[h#\jxRgegeh^xwRh^]PZ!Zdav\aeR(\^xPs\jxP\^c`Z[Z¿hja[MwR
hDg[Qhj
ﬂ
~ a[h-Z[Mwh a[MP\jaﬃ8P~{+AG=+?(';


\\ 
8
ﬂ
~ s2\\H;£LNMwRxj~ s 2\\§\^xPs¢c$s`Rﬂxw¡aehDx 8?2\\ +QG=+Q(6;


2\\ 
8
ﬂ
~ su;£LNMwZu\DZmRtu\^xwxwh^a\^g[Z[R^ 
8
ﬂ
~ sd
ﬂ
M
5
ﬂ
~;9LNMPRx
ﬂ
8A M
5
~{+QG1;
 ﬂ
8P~{+AG
&
ﬁM
 
;[¨"¢3c8A;[ CP!cxPs`]Puﬂa[^RSMc3r?hjaeMwRZ[Z¨m8P~{+AG
&
ﬁM
 
+?(';


2\\§\^xPs$!R(h^¢PZ[Rge^Ra[M\a*8A M
5
~{+AG=+?(';

8P~{+AG
&
.M
 
+?(';¢c 8A
.
;[ 
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
{PT
8
ﬂ
~s1Ł
B
5
ﬂ
~; LNMwRx
ﬂ
8KŁ
B
5
~{+AG*;

8?T MAU
BWV
ﬂ
~{+
ﬂ
G1; s
ﬂ
T MAU
BWV
8P~{+AG1;


\\ﬁ¢c8KŁ;MPRgeRM'g
 {8ﬃ*8
ﬂ
G1;A;e   Rs`RPxwR
ﬂ
N
ﬂ
T MAU
BaV
\^xPs¤h^¢PZ[Rge^RaeMP\a
ﬂ
N w(+
B
{G \^xPs 8KŁ
B
5
~{+AG	+Q(';

8P~{+AG=+?(6+
B
ﬃG1;§¢c8OŁ
.
;[  pxPuR
ﬂkN
8:~{+QG1; s
ﬂ
T MAU
BaV
8:~{+AG*;


2\\£¢c xs`]PuaeDRM3cr?hjaeMwRZ[Z
8P~{+AG=+?(6+
B
HG1;


2\\ 
8
ﬂ
~ s] 
B

ﬂ
ML
ﬂ
~;9LNMwRx
ﬂ
8A 
B
Mcd~{+QG1;

8T
ﬂ
MAU
BaV
ﬂ
~{+
ﬂ
G1;¢3c 80 ;[   R#hD¢PZmRg[DR
aeMP\a 8A 
B
 ML~{+AG=+?(';

8T MAU
BaV
~{+AG=+?(';[¨
ﬂ
T MAU
BaV
~ s T
ﬂ
MAU
BaV
ﬂ
~S¨\jxPs7aeMP\a-¢c=xPs`]ua[^R
Mcr?hja[MPRZ[Zﬃ8T MAU
BaV
~{+AG=+?(';


2\\ 
8
ﬂ
~ s
@.
'-
B
NP+
B
N No3
ﬂ
ML
ﬂ
~; LNMwRx¡aQ§]PZma¢R(aeMP\a
ﬂ
M -:MON

+?MON
)
3!\^xPs
8
@.
6-
B
N
+
B
N N
3m
ﬂ
ML
ﬂ
~{+
ﬂ
G*;

8?T M
N

U
B
N
+QM
N
)
U
B
N N
V
ﬂ
~{+
ﬂ
G1;


2\\
5
nxPcﬁad!hu\^Z[RZ(u\^xo\jgeZmR#/
BIsM\s -:M,+?M
)
3\jxPs
ﬂ
MsMON

h^g = H+w¨ BJIsMQs
B
\jxs
ﬂ
8
B
Q;{
-:M
N

+?M
N
)
3cg  c8ﬃ8
ﬂ
GﬁA;A;[ 
BJJI  R\jrwrwc-ge]wR68

.

;a[h#s`Rg[^R
8
..
6-
B
N
+
B
N N
3 -nM

+?M
)
3Ld~{+QG=+Q(6;

8?T M

U
B
N
+QM
)
U
B
N N
V
~{+QG=+Q(6;
5

Rh^¢PZ[Rge^R)a[MP\ja
ﬂ
8T M.U
B
N
+?M
)
U
B
N N
V
~{+AG*;s 8T M
N

U
B
N
+?M
N
)
U
B
N N
V
ﬂ
~{+
ﬂ
G*;


\\$\^xPs¢cﬁxPs`]Puﬂa[^RSMc#.
r?hjaeMwRZ[ZN¿RtuﬂhDxPuﬂ]Ps`R(aeMP\a18T M.U
B
Nn+?M
)
U
B
N N
V
~{+AG	+Q(';


\\ 
BJI

R\^rwrwc-g[]PR68

.
)
;aeh#s`RgeDR
8
@.
'-
B
N
+
B
N N
3m
B
p~{+AG=+?(';

T-
B
N
+
B
N N
3AU
B

V
8P~{+AG=+?(';
5

R#s`RﬂxwR
ﬂ
N
ﬂ
T MON

U
B
N:+QMON
)
U
B
N NP+
B
KU
B

V
\jxPsuﬂ\jQ a[MP\ja
ﬂ
N{ >T-
B
N:+
B
N No3AU
B

V
(# 

RhD¢PZ[Rge^RaeMP\a
ﬂ
NKT-
B
NK+
B
N N 3AU
B

V
8:~{+QG1;s8T MON

U
B
Nn+?MON
)
U
B
N N
V
ﬂ
~{+
ﬂ
G1;


2\\¨aeMwRgeRﬂhDg[R)a[MwR§xs`]PuaeDR§Mcr?hja[MPRZ[ZV\jrF.
rPRZ\^xPs¿RtuﬂhDxPuﬂ]Ps`RVaeMP\adT-
B
N:+
B
N No3AU
B

V
8P~{+AG=+?(';


2\\ 
8
ﬂ
~ s
@.
ﬃ(68
B
+ﬀd;c
ﬂ
ML
ﬂ
~; LNMwRxaQ§]PZma¢?R)aeMP\a
ﬂ
Mc(8:MON:+?ﬀd;\jxPs 8
@.
s(8
B
+ﬀd;c
(8:MON:+?ﬀd;{
ﬂ
~{+
ﬂ
G1;

8T MON U
BWV
ﬂ
~{+
ﬂ
G1;


\\ nxwcVaeMwg[RR¿u\^Z[RZ"u\jx)\^g[Z[R/ BIfM4s(68:MON NP+?ﬀd;Û\jxs
ﬂ
MON N1sMONA¨?BI	Ms
B
[¨kﬀ g

8nGﬁ0;[¨
ﬂ
8
B
A;p (68:MON:+?ﬀd;e¨JMON<g  c8&*8
ﬂ
GﬁA;A;e¨ BI=Ms
B
[¨Jﬀ Ug

8:G 0;[¨
\^xPs
ﬂ
8
B
Q;f(68:MONP+ﬀd;[ 
BJJI

R\jrwrwc-ge]wR68

.

;a[h#s`Rg[^R
8
@.
1(68
B
+?ﬀd;<(68:M
N N
+?ﬀd;c~{+QG=+Q(6;

8?T M
N N
U
BaV
~{+AG=+?(';
5

RhD¢PZ[Rge^RaeMP\a
ﬂ
8?T MON NnU
BaV
~{+AG1; s 8T MONoU
BWV
ﬂ
~{+
ﬂ
G1;


2\\£\jxPs ¢c¦xPs`]Puﬂa[^RM3cr?hjaeMwRZ[Z$¿R
uh^xPu]s`RVa[MP\ja*8?T MON NoU
BaV
~{+AG=+?(';


 
BJI

R\^rwrwc-g[]PR68

.
A
;aeh#s`RgeDR
8
..
ﬃ(68
B
+?ﬀd;m
B
p~{+AG=+?(';

T (68
B
+?ﬀd;0U
B

V
8:~{+QG=+Q(6;
5

Rs`RPxwR
ﬂ
N[
ﬂ
T MONoU
B
+
B

U
B

V
\jxPsuﬂ\jQ aeMP\a
ﬂ
NS T (68
B
+?ﬀd;OU
B

V
(# 

RthD¢PZ[Rge^Ra[MP\ja
ﬂ
N
T (68
B
+?ﬀd;0U
B

V
8:~{+QG1; s 8?T M
N
U
BaV
ﬂ
~{+
ﬂ
G1;


2\\
5
Ü%Ü ë'dPáâ
è
ê
{3  
ﬀ# 	!ﬀ D%ﬂ[)$ﬀ HJ*	
")$
  +* '

K0'

-/4[+Y7V .      VYiV .
 
  +* '

K0'%$(-/ +[+Y7V .
 qR        YiV    . 1* '%$o,o'%$(-e   K]* '

,ﬁ'%$U-  2'*),+
  +* '

KZ=;-e + VYiV . q      4[+Y7V    . 1* '

,ﬁ'

-e   K]* =;,o'

-6= #   


  +* A 

+KA <-/ + VYiV . qq   

* RK(-/  YiV . q
  +* '

K
ce+@ﬁp(hn-/ + VYiV . qq   +* ' 

K0+@-g* '  

KGpV-   4    	   Y7V
    .
   
   K
*ce' 

'  

h,ﬁ'

-
 1 '

RK
ce 
@
 
p
h   K 1*  
@
,o' 

 
p
,o'  

'

,o'

-
  +* '

KZYd VV=Q-/  Y7V .
 qR   +* ' 

K0n-   4       YiV    . 1*   ,o' 

-e
= #   

V 

K]* YE '


V=Q,ﬁ'

-6   '

RKZYd 

=Q
  +* '

KZYd VV=Q-/  Y7V .
 qR   +*   K0n-   4       YiV    .
 1* '

,o'

-e
YE 

V=Q1#	 

 
 

V 

K
* Yd 

+=Q,o'

-
<D]wgeR=5N/WRge¡aexPR3]P\aehDxPZ
LNMPRgeRﬂh^geRSa[MPR$xPs`]Puﬂa[^R$Mcr?hja[MPRZ[Z§\jrwrwRZ\jxPs!R$uﬂhDxPuﬂ]Ps`R$a[MP\jajT (68
B
+?ﬀd;0U
B

V
8:~{+QG=+Q(';


2\\ 
BJI P!c$RQSQ#\S{w  @BmT9I¨Wﬀ>Ug

8
ﬂ
G 0;1\jxPsaeMwRgeRﬂhDg[Rﬃ(68:MONP+ﬀd;mg
+
(ﬁ!ﬂ
8
ﬂ
GﬁA;[  P!c-RQSQ#\#{w  @B¹I¨
&c(8:MON NP+?ﬀd;g
+
(ﬁ!ﬂ
8:G 0; 8:MON4
ﬂ
MON N:;[ =LNMwRx7¢c£ge]wRy8 	
.

;68
@.
ﬃ(68
B
+ﬀd;'
B
hd~{+AG	+Q(';

T (68PMON NP+ﬀd;OU
B

V
8?T MON NzU
BaV
~{+AG=+?(';[ 

R#s`RPxwR
ﬂ
Nm
ﬂ
T
B
OU
B

V
\^xPsou\^Q aeMP\a
ﬂ
NL  T (68PMON NP+ﬀd;OU
B

V
(# 

Rth^¢ZmRg[DRbaeMP\a
ﬂ
N
T (68:M
N N
+?ﬀd;0U
B

V
8?T M
N N
U
BaV
~{+AG1; s8?T M
N
U
BaV
ﬂ
~{+
ﬂ
G*;


2\\
aeMwRgeRﬂhDg[Ra[MPRtxPsw]PuaeDRtM3cr?hjaeMwRZ[Z\^rwrwR~Z\jxPs!Rtuﬂh^xuﬂ]Ps`RVa[MP\ja
T (68PM
N N
+ﬀd;OU
B

V
8T M
N N
U
BWV
~{+QG=+Q(';


2\\
5
8
ﬂ
~ s T
ﬂ
MON
ﬂ
MON N
V
~; LNMwRx
ﬂ
8T MONd MON N
V
~{+AG1;
 ﬂ
8:~{+QG1;


\\\jxPsMON\jxPsxMON NQ§]PZma$¢R
]Pxw¡?\j¢wR^ 

RxwhjaeR#a[MP\ja¨]wr a[hoZ[cQSQRa[geR~Z¨aeMwRZ[R\^g[R-R_w\^uaecoa[MPRu\DZmR~Z)uh^xPZ[swRgeRsx=a[MwR
ge]wRZﬃ8 
.

 
;e 

Rtx3aeg[h`s`]PuR(xPD]wg[R 5c^Rab\jxwh^a[MwRg!\^g[\jx3aNhja[MwRtge]wRZ¿h^gRD]\j¡aeR~ZOBJud P^]wgeRZ\jxs
{INMwRg[Rt!R\jZmh#DRRrﬁa[gv\^uv-h^\Sr\jgbhjZ[]w¢PZma[a[]`aehDxPZ_\jxPs
ﬂ
 

R)rwgeh^R(¢cu\^Z[R\jxP\^c`Z[Z
aeMwR§h^hxw-x5\^g[\jx3aVhjaeMwR§geRsw]PuaehDxZmc`Zma[RQR/b^^Rxo\#a[gerwR|8A8T 'M
V
R
T sM
V
~{+QG=+Q(';?+ !+
ﬂ
;
Z[]PuvMa[MP\ja
BI
ﬂ
 (#¨ BJI
ﬂ
 T 4M
V
R
T 4M
V
¨P\^xPs BI
ﬂ ﬀ
 
ﬂ
ﬂ
!RVM\5^Ra[MP\ja
8Q8?T 4M
V
R
T 4M
V
~{+QG=+Q(6;Q+ !+
ﬂ
;

8A8
R
T 
N
M
N
V

N
R
T 4M
V
~{+ﬂ
N
G=+ﬂ
N
(';Q+ﬂ
N
ﬀ
[+
ﬂ
N
;
MPRgeR BJJI
ﬂ
Nf  #N(-¨ BJI
ﬂ
Nf 
R
T 
N
M
N
V
 N
R
T sM
V
¨P\^xPsTBJI
ﬂ
N
ﬀ
#N
ﬀ
 
ﬂ
ﬂ
 
ÖÚÜùÖ 
 
	
	ﬀﬁﬃﬂ ﬃ	!ﬀ"	#$%&	ﬀ'!ﬀ(ﬀ)+*
{D{
 RxwhjaeRa[MP\jaaeMwRgeRs`]Puﬂa[h^xPZh^ba[MPRﬁPgeZma-uﬂhDQr?h^xPRx3ah^aeMwRa[gerPRuﬂhDg[geRZ[r?h^xPs a[h¢P\^Z[u
Z[cQ)¢?h^u-g[R~s`]PuaehDxPZ:BP^]Pg[R#ItMwRg[RD¨\DZx£a[MPR-a[Rg[QSxP\aehDx rwgehhjd¨¿Ruﬂh^Q§¢wxwR 8 
.

;a[M
8

.
)
;[¨J8 
.

;a[M 8

.
A
;e¨P\jxsy8 
.

;a[M 8

.

;e 
 h uﬂhDxPZms`Rg1aeMwRVa[gerwR'8A8T sM
V
~{+AG=+?(';Q+ 

+
ﬂ
;MwRg[R
ﬂ
rP\5c`Z¿a[MwRVgeh^Rh^
ﬂ
ﬂ
 2P¿c#a[Rge\ja[R~s
\^rwrwu\aehDxh^"a[MPRtx\jge\^x3aN\^¢hDRV!R(MP\5^R#/
8A8T ﬃM
V
~{+QG=+Q(';?+ 

+
ﬂ
;



8Q8
R
T sM
V

N
~{+ 
N
G	+ 
N
(';?+ 
N
+
ﬂ
N
;
MPRgeR
BI
ﬂ
Nf  #N(-¨\BJI
ﬂ
Nf 
R
T 4M
V
¨`\^xPs8BI
ﬂ
N
ﬀ
#N!
ﬂ
  P!ca[MPRa[Rg[QSxP\aehDx-RQSQ#\ @P æ`¨D¿R
R^RxDae]P\jc#g[R~s`]PuﬂRa[h#\)a[gerPR'8A8I N Nz~{+ #N NG=+ #N N(';?+ #N NP+
ﬂ
N N:;MwRg[R BI
ﬂ
N NS  #N N(-¨ BJI
ﬂ
N N
ﬀ
 N ND
ﬂ
 
pxPuR
ﬂ
N N:8I N Nz~{+ #N NG1;1s
ﬂ
8P~{+AG1;


\\¨5!R1u\^x(\^rwrwcbaeMwRxPs`]Puﬂa[^RMcr?hja[MPRZ[Z%\jxPs(uﬂhDxPuﬂ]Ps`R
aeMP\aP#N Nn8P~{+AG=+?(';


\\ 

Ü%Ü ë'dPáâ
è
ê
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - B.P. 93 - 06902 Sophia Antipolis Cedex (France)
Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)
  	



.
 
ISSN 0249-6399
